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Ââåäåíèå. Ëå÷åíèå ïàöèåíòîâ ñ ìî÷åêà-
ìåííîé áîëåçíüþ (ÌÊÁ) – ýòî åæåäíåâíàÿ ðà-
áîòà óðîëîãà. Êà÷åñòâåííîå ëå÷åíèå ïàöèåíòà
òðåáóåò ïîëíîãî ïîíèìàíèÿ âîïðîñîâ ìåòàáî-
ëèçìà, îöåíêè íåîáõîäèìîãî îáúåìà äèàãíîñòè-
÷åñêèõ ïðîöåäóð, ïðàâèëüíîé ïîñòàíîâêè äèàã-
íîçà. Â 1980 ãîäó ðåâîëþöèîííàÿ òåõíîëîãèÿ
äèñòàíöèîííîé ëèòîòðèïñèè (ÄËÒ) êîðåííûì
îáðàçîì èçìåíèëà ïîäõîäû ê ëå÷åíèþ ìî÷åêà-
ìåííîé áîëåçíè, ðîëü îòêðûòûõ îïåðàòèâíûõ òåõ-
íèê óìåíüøèëàñü. Ñåãîäíÿ áîëüøèíñòâî èíâà-
çèâíûõ ïðîöåäóð äëÿ ïàöèåíòîâ ñ êàìíÿìè áîëü-
øèõ ðàçìåðîâ âûïîëíÿåòñÿ ÷ðåñêîæíûì äîñòó-
ïîì. Êðîìå òîãî, íà ïðîòÿæåíèè ïîñëåäíèõ 10
ëåò çíà÷èòåëüíûå äîñòèæåíèÿ â òåõíîëîãèè èç-
ãîòîâëåíèÿ ýíäîñêîïîâ, èõ ðàñõîäíûõ ïðèâíåñ-
ëè ðåâîëþöèîííûå èçìåíåíèÿ â ìèíèìàëüíî
èíâàçèâíîé õèðóðãèè.
Â ýòîé ðàáîòå ìû ñäåëàëè îáçîð ïîñëåäíèõ
äîñòèæåíèé â îáëàñòè ìî÷åêàìåííîé áîëåçíè.
Öåëü ðàáîòû. Öåëüþ ðàáîòû áûëî ïðîèí-
ôîðìèðîâàòü ÷èòàòåëÿ î ïîñëåäíèõ äîñòèæåíè-
ÿõ, êàñàþùèõñÿ ýïèäåìèîëîãèè ìî÷åêàìåííîé
áîëåçíè, åå ôàêòîðîâ ðèñêà, èññëåäîâàíèè ìåòà-
áîëèçìà è ìåäèêàìåíòîçíîé òåðàïèè, äèàãíîñ-
òè÷åñêèõ ïðîöåäóð, ÄËÒ, õèðóðãè÷åñêèõ, ýíäîñ-
êîïè÷åñêèõ è ðîáîò-àññèñòèðîâàííûõ âìåøà-
òåëüñòâ. Äàòü ïðåäñòàâëåíèå î òîì, êàê ýòè ìåòî-
äû â áóäóùåì äîïîëíÿò èëè çàìåíÿò îáû÷íûå,
ïðèâû÷íûå äëÿ íàñ ïîäõîäû ê äèàãíîñòèêå è
ëå÷åíèþ ìî÷åêàìåííîé áîëåçíè.
Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé. Â ðà-
áîòå èñïîëüçîâàíû ïóáëèêàöèè â áàçå äàííûõ
PubMed çà ïîñëåäíèå 10 ëåò, íàéäåííûå ïî êëþ-
÷åâûì ñëîâàì «Nephrolithiasis; New technologies;
Diagnostic procedures; Risk factors; Ureterorenoscopy;
Robotic-assisted surgery; Shock wave lithotripsy», à
òàêæå ðóêîâîäñòâî ïî ìî÷åêàìåííîé áîëåçíè Åâ-
ðîïåéñêîãî îáùåñòâà óðîëîãîâ è íåêîòîðûå êëàñ-
ñè÷åñêèå ðóêîâîäñòâà, íà êîòîðûå ññûëàëèñü â ïðè-
âåäåííûõ âûøå ïóáëèêàöèÿõ.
Ðåçóëüòàòû è èõ îáñóæäåíèå.
Ýïèäåìèîëîãèÿ è ôàêòîðû ðèñêà. Äàííûå
ìåæäóíàðîäíûõ èññëåäîâàíèé ñâèäåòåëüñòâóþò
î òîì, ÷òî çàáîëåâàåìîñòü è ðàñïðîñòðàíåííîñòü
ìî÷åêàìåííîé áîëåçíè óâåëè÷èâàåòñÿ [1]. Ïîñ-
ëåäíèå äàííûå èññëåäîâàíèé ãîâîðÿò î áîëü-
øåé ðàñïðîñòðàíåííîñòè åå ñðåäè áåëîãî íàñå-
ëåíèÿ, à òàêæå î òåñíîé ñâÿçè ñ ïîâûøåííûì
óðîâíåì òðèãëèöåðèäîâ â êðîâè, ïîæèëûì âîç-
ðàñòîì; ñðåäè áîëüíûõ æåë÷åêàìåííîé áîëåçíüþ
(ÆÊÁ) àôðîàìåðèêàíöåâ ïî ñðàâíåíèþ ñ áå-
ëûìè; ó ïîñëåäíèõ æå âûÿâëåíà áîëåå ñèëüíàÿ
ñâÿçü ñ ìóæñêèì ïîëîì. Òàêæå íàáëþäàåòñÿ çíà-
÷èòåëüíîå óâåëè÷åíèå çàáîëåâàåìîñòè ñðåäè æåí-
ñêîãî íàñåëåíèÿ [2]. Áûëî îòìå÷åíî çíà÷èòåëü-
íîå óâåëè÷åíèå çàáîëåâàåìîñòè ìî÷åêàìåííîé
áîëåçíüþ ñðåäè äåòåé ñ 1996 ïî 2007 ãîä [3].
Â ïîñëåäíèõ ïóáëèêàöèÿõ äåëàëñÿ àêöåíò
íà íàèáîëåå çíà÷èìûõ ìåòàáîëè÷åñêèõ íàðóøå-
íèÿõ ïðè óðîëèòèàçå, ïîðàæàþùèõ âñå áîëüøåå
êîëè÷åñòâî ëþäåé â ðàçâèòûõ ñòðàíàõ: îæèðå-
íèå, ñàõàðíûé äèàáåò, ãèïåðóðèêåìèÿ è ìåòàáî-
ëè÷åñêèé ñèíäðîì [4–9]. Âñå ýòè ïàòîëîãè÷åñ-
êèå ñîñòîÿíèÿ ñèëüíî êîððåëèðóþò ñ êàìíåîá-
ðàçîâàíèåì ó ïàöèåíòîâ. Íå áûëî âûÿâëåíî ñâÿçè
áîãàòîé êàëüöèåì äèåòû ñ âûñîêèì ðèñêîì êàì-
íåîáðàçîâàíèÿ, îäíàêî ââåäåíèå êàëüöèÿ è âè-
òàìèíà Ä èãðàëî êëþ÷åâóþ ðîëü â îáðàçîâàíèè
êàìíåé ó ïàöèåíòîâ [10]. Çàùèòíàÿ ðîëü àäåê-
âàòíîé äèåòû, õàðàêòåðèçóþùåéñÿ âûñîêèì ïî-
òðåáëåíèåì æèäêîñòè, ôðóêòîâ, îâîùåé, íèçêèì
ñîäåðæàíèåì ñîëè è áåëêîâ, à òàêæå ñáàëàíñè-
ðîâàííûì ïîòðåáëåíèåì êàëüöèÿ, æèðîâ è óãëå-
âîäîâ, ñîñòàâëÿåò îñíîâó ýôôåêòèâíîé ïðîôè-
ëàêòèêè è ëå÷åíèÿ ýòîé áîëåçíè [5, 11].
Èññëåäîâàíèå ìåòàáîëèçìà è ìåäèêàìåí-
òîçíàÿ òåðàïèÿ. Âûÿâëåíèå ìåòàáîëè÷åñêèõ ôàê-
òîðîâ ðèñêà è ïðàâèëüíàÿ èíòåðïðåòàöèÿ ïîëó-
÷åííûõ äàííûõ èãðàþò âàæíóþ ðîëü â âåäåíèè
ïàöèåíòîâ ñ ÌÊÁ è ïðåäîòâðàùåíèè ðåöèäè-
âèðîâàíèÿ, íàñêîëüêî ýòî âîçìîæíî. Ïîñëåäíèå
ðåäàêöèè Ðåêîìåíäàöèé Åâðîïåéñêîé àññîöèà-
öèè óðîëîãîâ ïî ìî÷åêàìåííîé áîëåçíè âêëþ-
÷àþò ïîëåçíóþ êëàññèôèêàöèþ ïàöèåíòîâ ñ
ÌÊÁ, îñíîâàííóþ íà òèïå êàìíåé è âûðàæåí-
íîñòè ñèìïòîìîâ çàáîëåâàíèÿ, à òàêæå âêëþ÷àåò
óïðîùåííûé îáçîð ïðèíöèïîâ àíàëèçà êàìíåé
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[12]. Äðóãèå àâòîðû ïîä÷åðêèâàþò ôóíäàìåí-
òàëüíóþ ðîëü ìåòàáîëè÷åñêîãî îáñëåäîâàíèÿ
ïàöèåíòîâ ñ âûñîêèì ðèñêîì êàìíåîáðàçîâà-
íèÿ [13] è äåòåé [14, 15]. Âñå åùå îñòàåòñÿ ïðî-
òèâîðå÷èâîé ðîëü ñïåöèàëèñòîâ-óðîëîãîâ â ñôå-
ðàõ, ãäå âåäóùóþ ðîëü èãðàþò âðà÷è-íåôðîëîãè.
Ïîñêîëüêó íà ïðèâåðæåííîñòü ïàöèåíòà
òåðàïèè â îñíîâíîì âëèÿþò ðåçóëüòàòû ëå÷å-
íèÿ, àäåêâàòíîå èíôîðìèðîâàíèå ïàöèåíòà îò-
íîñèòåëüíîãî âîäíîãî ðåæèìà è äèåòû èãðàåò
áîëüøóþ ðîëü [12, 13, 16]. Ýòî äîëæíî áûòü ñäå-
ëàíî ïåðåä íà÷àëîì ìåäèêàìåíòîçíîãî ëå÷åíèÿ.
Êîððåêöèÿ ïèùåâîãî ðåæèìà íå äîëæíà ïðåðû-
âàòüñÿ íèêîãäà, äàæå ïîñëå íà÷àëà ìåäèêàìåí-
òîçíîé òåðàïèè.
Ðàçëè÷íûå òåðàïåâòè÷åñêèå ïîäõîäû èñ-
ïîëüçóþòñÿ äëÿ óìåíüøåíèÿ ðèñêà ðåöèäèâè-
ðîâàíèÿ êàëüöèåâûõ êàìíåé, ÷òî ìîæåò ïðèâåñ-
òè ê ñòàáèëèçàöèè ìî÷åêàìåííîé áîëåçíè è ïðå-
äîòâðàùåíèþ íåîáõîäèìîñòè äàëüíåéøåãî õè-
ðóðãè÷åñêîãî ëå÷åíèÿ äëÿ óäàëåíèÿ êàìíåé
[16, 17].
Öèòðàòíûå ñìåñè. Îùåëà÷èâàíèå êëåòîê
êàíàëüöåâ – ýòî íàèáîëåå âàæíûé ôàêòîð, ïðè-
âîäÿùèé ê ïîâûøåíèþ âûäåëåíèÿ öèòðàòà èñ-
êëþ÷èòåëüíî ìàëûìè ôðàêöèÿìè. Õåëàòèðîâà-
íèå öèòðàòà êàëüöèÿ óìåíüøàåò ïðîèçâîäñòâî
èîíîâ êàê èç îêñàëàòà êàëüöèÿ, òàê è èç ôîñôà-
òà êàëüöèÿ, à òàêæå ïîäàâëÿåò ðîñò è àããðåãà-
öèþ/àããëîìåðàöèþ ýòèõ êðèñòàëëîâ [12]. Ïîýòî-
ìó óâåëè÷åíèå ñîäåðæàíèÿ öèòðàòîâ ñïîñîáñòâó-
åò îùåëà÷èâàíèþ ìî÷è (ïðåäîòâðàùàÿ ïåðåíà-
ñûùåíèå ñîëÿìè ìî÷åâîé êèñëîòû è ïîâûøàÿ
ðàñòâîðèìîñòü öèñòèíà). Ââåäåíèå öèòðàòà èãðà-
åò îñíîâíóþ ðîëü ïðåèìóùåñòâåííî ó ïàöèåí-
òîâ ñ ãèïîöèòðàòóðèåé, êîòîðûå ñîñòàâëÿþò 20%
îò âñåõ ñòðàäàþùèõ ìî÷åâûìè êàìíÿìè [12, 18,
19]. Ðàçëè÷íûå ïðåïàðàòû ëèìîííîé êèñëîòû
äàâíî èçâåñòíû è èñïîëüçîâàëèñü äëÿ ïðîôè-
ëàêòèêè êàìíåîáðàçîâàíèÿ (öèòðàò íàòðèÿ è
êàëèÿ, êàëèÿ öèòðàò, êàëèÿ è ìàãíèÿ öèòðàò, êà-
ëèÿ áèêàðáîíàò, íàòðèÿ áèêàðáîíàò). Ïóáëèêà-
öèè íà îñíîâå ðàíäîìèçèðîâàííûõ èññëåäîâà-
íèé ñâèäåòåëüñòâóþò, ÷òî öèòðàò êàëèÿ, à íå íà-
òðèÿ, èìååò íàèáîëüøåå çíà÷åíèå â ïðîôèëàê-
òèêå ðåöèäèâà êàìíåîáðàçîâàíèÿ [20–26]. Â ñëó-
÷àå åñëè ïðèåì ïðåïàðàòîâ öèòðàòà âíóòðü íå-
ïðèåìëåì äëÿ ïàöèåíòà, ëèìîííûé èëè àïåëü-
ñèíîâûé ñîê ìîã áû ñòàòü õîðîøåé àëüòåðíàòè-
âîé [21–23]. Ââåäåíèå öèòðàòà òàêæå óñïåøíî
ñíèæàåò ðèñê âîçíèêíîâåíèÿ êàìíåé ïðè âû-
íóæäåííîì äëèòåëüíîì ïîñòåëüíîì ðåæèìå.
Òèàçèä è åãî ïðîèçâîäíûå. Ïîñëå ïåðâîãî
ñîîáùåíèÿ E.R.Yendt â 1970 ãîäó íàêîïëåí îïûò
áîëåå ÷åì 30-ëåòíåãî ïðèìåíåíèÿ òèàçèäîâ äëÿ
ïðîôèëàêòèêè êàëüöèåâûõ êàìíåé [27, 28]. Öåëü
ëå÷åíèÿ òèàçèäîì – óìåíüøåíèå ýêñêðåöèè
êàëüöèÿ ó ãèïåðêàëüöèóðè÷åñêèõ ïàöèåíòîâ (êî-
òîðûå ñîñòàâëÿþò ïîëîâèíó îáùåãî êîëè÷åñòâà
ïàöèåíòîâ). Ñ÷èòàåòñÿ, ÷òî ýôôåêò ðåàëèçóåòñÿ
ïóòåì ïîâûøåíèÿ ðåàáñîðáöèè êàëüöèÿ â ïðî-
êñèìàëüíûõ è äèñòàëüíûõ ÷àñòÿõ íåôðîíà [27–
29]. Èäèîïàòè÷åñêàÿ ãèïåðêàëüöèóðèÿ – ýòî ðàñ-
ïðîñòðàíåííîå íàðóøåíèå ó äåòåé, ïðîÿâëÿåòñÿ
áîëüøèì ÷èñëîì ñèìïòîìîâ, òàêèõ êàê: ãåìàòó-
ðèÿ, íàðóøåíèå ìî÷åèñïóñêàíèÿ, áîëè âî ôëàí-
êàõ æèâîòà, â ýïèãàñòðèè, íåôðîëèòèàç, èíôåê-
öèè ìî÷åâûõ ïóòåé, ñíèæåíèå ìèíåðàëüíîé ïëîò-
íîñòè êîñòåé. Çà÷àñòóþ äëÿ êîððåêöèè ýòîãî ñî-
ñòîÿíèÿ äîñòàòî÷íî âûïîëíåíèÿ äèåòè÷åñêèõ
ðåêîìåíäàöèé. Åñëè æå ñèìïòîìû îñòàþòñÿ èëè
ïðîÿâëÿþòñÿ ïåðèîäè÷åñêè, ïðåäïî÷òåíèå äîë-
æíî îòäàâàòüñÿ ìåäèêàìåíòîçíîé òåðàïèè òèà-
çèäíûìè äèóðåòèêàìè è/èëè öèòðàòíîé òåðà-
ïèè [30]. Ãèäðîõëîðòèàçèä îáû÷íî íàçíà÷àåòñÿ
â äîçå 25–50 ìã â 1–2 ïðèåìà. Íåîáõîäèìî íà-
çíà÷èòü ñîëè êàëèÿ (öèòðàò êàëèÿ 3,5–7 ììîëü
äâàæäû â äåíü) äëÿ êîìïåíñàöèè ïîòåðè êàëèÿ
è öèòðàòà, âûçâàííîãî ïðèåìîì òèàçèäîâ [12, 31,
32]. Òåðàïèÿ òèàçèäàìè èìååò âûðàæåííûå ìå-
òàáîëè÷åñêèå ïîáî÷íûå ýôôåêòû: äåìàñêèðîâà-
íèå íîðìîêàëèåìè÷åñêîãî ãèïåðïàðàòèðåîèäèçìà,
ðàçâèòèå äèàáåòà è ïîäàãðû, à òàêæå ýðåêòèëü-
íîé äèñôóíêöèè, ÷òî ñïîñîáñòâóåò îãðàíè÷åíèþ
ëå÷åíèÿ ïàöèåíòîâ (50–70%) è ÷àñòîìó ðàííå-
ìó îòêàçó îò òåðàïèè [12, 16, 33].
Àëëîïóðèíîë. Áóäó÷è èíãèáèòîðîì êñàíòèí-
îêñèäàçû, êîòîðàÿ ïðåäîòâðàùàåò âûðàáîòêó ìî-
÷åâîé êèñëîòû èç ïóðèíîâ, àëëîïóðèíîë – ðàñ-
ïðîñòðàíåííîå ïðîòèâîïîäàãðè÷åñêîå ñðåäñòâî ñ
õîðîøåé ïåðåíîñèìîñòüþ [34]. Ó ïàöèåíòîâ ñ
óðîëèòèàçîì ïðåäîòâðàùàåò îáðàçîâàíèå êàìíåé
îêñàëàòà êàëüöèÿ. Èñïîëüçîâàòü àëëîïóðèíîë ïðè
ýòîì ïàòîëîãè÷åñêîì ñîñòîÿíèè áûëî ïðåäëî-
æåíî ïîñëå òîãî, êàê áûëà ïðîäåìîíñòðèðîâàíà
ñâÿçü ìåæäó ãèïåðóðèêîçóðèåé è îáðàçîâàíèåì
êàìíåé èç îêñàëàòà êàëüöèÿ. Â êëèíèêå àëëîïó-
ðèíîë ðåêîìåíäîâàí ïàöèåíòàì êàê ñ íàëè÷è-
åì ãèïåðóðèêîçóðèè, òàê è áåç íåå. Â 1980-å L.
Miano è ñîàâò. [35] âûïîëíèëè ïëàöåáî-êîíòðî-
ëèðóåìîå èññëåäîâàíèå, ãäå àëëîïóðèíîë ïîëó-
÷àëè ïàöèåíòû ñ ãèïåðóðèêîçóðèåé è êàìíÿìè
îêñàëàòà êàëüöèÿ. Ðåçóëüòàòû áûëè ïîëîæèòåëü-
íûìè äëÿ ãðóïïû àëëîïóðèíîëà, ãäå 75% ïàöè-
åíòîâ íå èìåëè ðåöèäèâíûõ êàìíåé â îòëè÷èå
îò ãðóïïû ïëàöåáî (45%). Â äðóãèõ ðàíäîìèçè-
ðîâàííûõ èññëåäîâàíèÿõ, ãäå íå îòáèðàëèñü ïà-
öèåíòû ñ ãèïåðóðèêîçóðèåé, íå áûëî ïîêàçàíî
âëèÿíèå íà îáðàçîâàíèå êàìíåé, ïîýòîìó ðåêî-
ìåíäàöèè EAU [12] ãîâîðÿò, ÷òî «àëëîïóðèíîë
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ìîæåò èñïîëüçîâàòüñÿ äëÿ ëå÷åíèÿ ïàöèåíòîâ,
îáðàçóþùèõ êàìíè íà ôîíå ãèïåðóðèêîçóðèè»,
íî «íå ìîæåò áûòü ðåêîìåíäîâàí ïàöèåíòàì ñ
äðóãèìè áèîõèìè÷åñêèìè íàðóøåíèÿìè». Ïîòåí-
öèàëüíî íîâàÿ ôàðìàêîòåðàïèÿ ðåöèäèâèðóþ-
ùåé ìî÷åêàìåííîé áîëåçíè îïèñàíà D.S.Goldfarb
è ñîàâò. [36]. Ôåáóêñîñòàò, íåïóðèíîâûé èíãèáè-
òîð êñàíòèí-îêñèäàçû (òàêæå èçâåñòíûé êàê
êñàíòèí äåãèäðîãåíàçà èëè êñàíòèí îêñèäîðå-
äóêòàçà), âîçìîæíî, èìååò ïðåèìóùåñòâî ïåðåä
àëëîïóðèíîëîì è àïðîáèðóåòñÿ â ñõîäíîì ïðî-
òîêîëå [36].
Áîëüøîé íåäîñòàòîê òåðàïèè àëëîïóðèíî-
ëîì – ýòî âûðàæåííûå ïîáî÷íûå ýôôåêòû ïðè
íàçíà÷åíèè âûñîêèõ äîç ïðåïàðàòà. Ïîáî÷íûå
ýôôåêòû âêëþ÷àþò ñèíäðîì Ñòèâåí-Äæîíñîíà
èëè Ëàåëëà, âàñêóëèòû, ãåïàòèòû è ïî÷å÷íóþ
íåäîñòàòî÷íîñòü. Ëå÷åíèå àëëîïóðèíîëîì äîëæ-
íî áûòü íåìåäëåííî ïðåðâàíî â ñëó÷àå êîæíîé
ëèõîðàäêè [34].
Ôèòîòåðàïèÿ. Ðàçëè÷íûå ðàñòèòåëüíûå
ïðåïàðàòû èñïîëüçóþòñÿ äëÿ ëå÷åíèÿ ìî÷åêà-
ìåííîé áîëåçíè ñ äàâíèõ âðåìåí. F.Grases è ñî-
àâò. (2008) èçó÷èëè àíòèëèòèàçíóþ àêòèâíîñòü
ýêñòðàêòîâ òðàâ è ôëîâîíîèäîâ-àíòèîêñèäàí-
òîâ (êàòåõèí è ýïèêàòåõèí) ó êðûñ ñ êàìíÿìè,
èíäóöèðîâàííûìè ýòèëåí-ãëèêîëåì [37]. Ïðå-
ïàðàòû òðàâ è ôëàâîíîèäû ïîêàçàëè ñïîñîáíîñòü
ïðåäîòâðàùàòü îáûçâåñòâëåíèå ñîñî÷êà è ïî÷å÷-
íûõ êàíàëüöåâ [38]. Ôèòîòåðàïèÿ áûëà, âåðîÿòíî,
êëèíè÷åñêè ýôôåêòèâíîé äëÿ áûñòðîãî èçáàâ-
ëåíèÿ îò êàìíåé (< 8 ìì) áåç êàêèõ-ëèáî íà-
áëþäàåìûõ ïîáî÷íûõ ýôôåêòîâ [39]. Äðóãèå ðàñ-
òèòåëüíûå ïðåïàðàòû ïîêàçàëè ñâîþ ýôôåê-
òèâíîñòü ïðè èçãíàíèè êàìíåé ïîñëå ÄËÒ
(ñì. íèæå).
Äèàãíîñòè÷åñêèå ìåòîäû è èíâàçèâíàÿ ðà-
äèîëîãèÿ. Êîìïüþòåðíàÿ òîìîãðàôèÿ. Êîìïüþ-
òåðíàÿ òîìîãðàôèÿ áåç êîíòðàñòèðîâàíèÿ áûëà
ïðåäëîæåíà íå òàê äàâíî, îäíàêî ñòàëà çîëîòûì
ñòàíäàðòîì è íàèáîëåå ïîëåçíûì êëèíè÷åñêèì
èíñòðóìåíòîì â äèàãíîñòèêå óðîëèòèàçà [40–
42]. Îãðîìíîå ïðåèìóùåñòâî ìåòîäà – âîçìîæ-
íîñòü ïðîâåñòè äèôôåðåíöèàëüíóþ äèàãíîñòè-
êó, à òàêæå âèçóàëèçèðîâàòü ðåíòãåííåãàòèâíûå
óðàòíûå è êñàíòèíîâûå êàìíè. Ýòîò ìåòîä áî-
ëåå ñïåöèôè÷åí è ÷óâñòâèòåëåí [43], ÷åì ýêñ-
êðåòîðíàÿ óðîãðàôèÿ. Ñî÷åòàíèå ýêñêðåòîðíîé óðî-
ãðàôèè è êîìïüþòåðíîé òîìîãðàôèè ïîçâîëÿåò óñ-
òàíîâèòü ïðàâèëüíûé äèàãíîç, ïðè÷èíó çàìåäëåí-
íîé ýêñêðåöèè èëè ðàñøèðåíèå âåðõíèõ ìî÷åâûõ
ïóòåé â 97% ñëó÷àåâ çà êîðîòêèé ïðîìåæóòîê âðå-
ìåíè è ñ íåáîëüøîé äîçîé ðàäèàöèè [44].
Âñå åùå ïðîòèâîðå÷èâîé îñòàåòñÿ ðîëü ýòî-
ãî èññëåäîâàíèÿ â äèñïàíñåðíîì íàáëþäåíèè
ïðîëå÷åííûõ ïî ïîâîäó óðîëèòèàçà ïàöèåíòîâ, à
òàêæå òåõ, êòî íàõîäèòñÿ ïîä íàáëþäåíèåì. Ñó-
ùåñòâóåò ìíåíèå [45], ÷òî åñëè êàìíè ðåíòãåíî-
êîíòðàñòíûå, òî ïðè íàáëþäåíèè äîñòàòî÷íî ïðî-
âåäåíèÿ ýêñêðåòîðíîé óðîãðàôèè íà ïëåíêå.
Íàáëþäåíèå çà äåòüìè ñ óðàòíûìè öèñòèíîâû-
ìè êàìíÿìè äîëæíî ïðîâîäèòüñÿ ñ èñïîëüçî-
âàíèåì ÓÇÈ. Äåòÿì, êîòîðûì ïîêàçàíî ëå÷åíèå
ïî ïîâîäó ñèìïòîìíîé ìî÷åêàìåííîé áîëåçíè,
ïðè îáñëåäîâàíèè êîìïüþòåðíàÿ òîìîãðàôèÿ áåç
êîíòðàñòèðîâàíèÿ íå äîëæíà ïðîâîäèòüñÿ â 90%
ñëó÷àåâ [46].
Íåîáõîäèìîñòü îáçîðíîé óðîãðàôèè âñå
åùå îñïàðèâàåòñÿ. A.D. Lamb è ñîàâò. (2008) [47]
èññëåäîâàëè ðÿä ïàöèåíòîâ, òàêòèêà âåäåíèÿ êî-
òîðûõ ìåíÿëàñü ïîñëå èíòåðïðåòàöèè îáçîðíîé
óðîãðàôèè. Îíè îòìå÷àþò, ÷òî íà îñíîâàíèè äàí-
íûõ îáçîðíîé óðîãðàôèè òàêòèêà âåäåíèÿ ïà-
öèåíòà ìåíÿëàñü â çíà÷èòåëüíîì êîëè÷åñòâå ñëó-
÷àåâ. Èõ äàííûå ãîâîðÿò î òîì, ÷òî îáçîðíàÿ óðî-
ãðàôèÿ ïðåäîñòàâëÿåò çíà÷èòåëüíûå ïðåèìóùå-
ñòâà â ïëàíèðîâàíèè ëå÷åíèÿ, ïîñêîëüêó â îò-
ëè÷èå îò ÊÒ áåç êîíòðàñòèðîâàíèÿ ïðåäîñòàâ-
ëÿåòñÿ èíôîðìàöèÿ î ðåíòãåíîêîíòðàñòíîñòè,
ðàçìåðàõ êàìíÿ è âèäèìîñòè. R.Johnston (2009)
è ñîàâò. ñîãëàñíû ñ òåì, ÷òî åñëè êàìåíü âèäèì
ïðè ÊÒ-ñêàíèðîâàíèè, òî äîëæíà áûòü ðàññìîò-
ðåíà âîçìîæíîñòü íàáëþäåíèÿ ïðè ïîìîùè îá-
çîðíîé óðîãðàôèè. Ýòî óìåíüøàåò äîçó îáëó÷å-
íèÿ è ñòîèìîñòü [48]. Îäíàêî ñâîéñòâà êàìíÿ íå
ìîãóò áûòü èçó÷åíû òîëüêî ïðè ïîìîùè ÊÒ.
Ðàçëè÷èÿ â ðàçìåðàõ êàìíåé â äèñòàëüíîé ÷àñòè
ìî÷åòî÷íèêà ñ èíôîðìàöèåé î íèõ áûëè èçó÷å-
íû T.A.Kishore è ñîàâò. [49]. Äàííûå ãîâîðÿò î
òîì, ÷òî ÊÒ – ïëîõîé ïðåäèêòîð íàèáîëüøåãî
ðàçìåðà êàìíÿ â äèñòàëüíîì îòäåëå. Ïîýòîìó
âíèìàíèå äîëæíî áûòü îáðàùåíî íà ïàöèåíòîâ
ñ áîëüøîé âåðîÿòíîñòüþ ñïîíòàííîãî êàìíå-
âûäåëåíèÿ. Íà îñíîâå ýêñïåðèìåíòàëüíûõ èñ-
ñëåäîâàíèé ñ èñïîëüçîâàíèåì ÊÒ ñ äâîéíîé
ýíåðãèåé (ò.å. ñêàíåðû, êîòîðûå ìîãóò îäíîâðå-
ìåííî ïîëó÷èòü èçîáðàæåíèÿ ðàçëè÷íûõ ýíåð-
ãåòè÷åñêèõ ðåæèìîâ) ïðåäëàãàåòñÿ ðóòèííîå
èñïîëüçîâàíèå ýòîãî ìåòîäà â êëèíè÷åñêîé ïðàê-
òèêå äëÿ îïðåäåëåíèÿ ñîñòàâà êàìíÿ íà îñíîâå
ïëîòíîñòè êàæäîãî èç åãî êîìïîíåíòîâ [50]. Â
ïîñëåäíåì èññëåäîâàíèè èñïîëüçîâàíèå ÊÒ-ñè-
ñòåì ñ äâîéíîé ýíåðãèåé ïðåäîñòàâëÿëî óðîëî-
ãàì âàæíûå óíèêàëüíûå âîçìîæíîñòè. Äàííûå
âèçóàëèçàöèè òàêèõ ñêàíåðîâ ìîãóò èñïîëüçî-
âàòüñÿ äëÿ èçó÷åíèÿ ñîñòàâà ìî÷åâûõ êàìíåé [51].
ÓÇÈ. Óëüòðàñîíîãðàôèÿ – ýòî øèðîêî
ïðèçíàííûé äèàãíîñòè÷åñêèé èíñòðóìåíò è
îáû÷íî ïåðâûé ìåòîä âèçóàëèçàöèè âî âðåìÿ
äèàãíîñòè÷åñêîãî ïîèñêà. Êðîìå òîãî, óëüòðàçâó-
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êîâîå èññëåäîâàíèå áåçîïàñíî è èíôîðìàòèâíî
â ïåäèàòðè÷åñêîé è àêóøåðñêîé ïðàêòèêå, ãäå
îíî ÿâëÿåòñÿ äèàãíîñòè÷åñêèì ìåòîäîì âûáîðà.
Ïîçäíåéøèå èññëåäîâàíèÿ ïðîäåìîíñòðèðîâàëè
äèàãíîñòè÷åñêóþ ïîëüçó óëüòðàñîíîãðàôèè ïðè
êàìíÿõ äèñòàëüíûõ îòäåëîâ ìî÷åòî÷íèêîâ ïî-
ñðåäñòâîì òðàíñâàãèíàëüíîé è òðàíñðåêòàëüíîé
ìåòîäèêè [52, 53]. M.Mitterberger ñ ñîàâò. (2007)
èññëåäîâàëè óëüòðàçâóêîâûå âîçìîæíîñòè òðåõ-
ìåðíîãî ïðåîáðàçîâàíèÿ è îáúåìíîãî ñêàíèðî-
âàíèÿ òðàíñâàãèíàëüíûì ìåòîäîì ó æåíùèí è
òðàíñðåêòàëüíûì ó ìóæ÷èí [53]. Àâòîðû äîñòè-
ãàëè 100%-íîé ÷óâñòâèòåëüíîñòè â îáíàðóæå-
íèè êàìíåé, ÷òî ïðåâûøàëî äèàãíîñòè÷åñêèå
âîçìîæíîñòè òðàíñàáäîìèíàëüíîé óëüòðàñîíî-
ãðàôèè ñîâìåñòíî ñ ýêñêðåòîðíîé óðîãðàôèåé
(81% ÷óâñòâèòåëüíîñòè).
Â èññëåäîâàíèè in vitro ïîêàçàíà ìíîãî-
îáåùàþùàÿ âîçìîæíîñòü óëó÷øàòü ñàìîñòîÿòåëü-
íîå îòõîæäåíèå êàìíåé ïî÷åê è óâåëè÷èòü âå-
ðîÿòíîñòü îòõîæäåíèÿ ðåçèäóàëüíûõ ôðàãìåí-
òîâ êàìíåé ïîñëå õèðóðãè÷åñêîãî ëå÷åíèÿ. A.Shan
è ñîàâò. (2010) ïðåäñòàâèëè íîâûé ìåòîä è óñò-
ðîéñòâî äëÿ ïåðåìåùåíèÿ êàìíåé ïî÷åê ñ èñ-
ïîëüçîâàíèåì óëüòðàçâóêà: ïåðåìåùåíèå äîñòè-
ãàåòñÿ ôîêóñèðîâàííûì óëüòðàçâóêîì, à íàâåäå-
íèå óëüòðàçâóêîâûì ñêàíèðîâàíèåì [54]. Âîç-
ìîæíîñòü ïåðåìåùåíèÿ êàìíåé áûëà èññëåäî-
âàíà èìïëàíòàöèåé èñêóññòâåííûõ è ÷åëîâå÷åñ-
êèõ êàìíåé â ôàíòîì, èìèòèðóþùèé íèæíèé
ïîëþñ ïî÷êè è ñîáèðàòåëüíóþ ñèñòåìó. Âî âðå-
ìÿ ýêñïåðèìåíòà êàìíè áûëè îáíàðóæåíû ìå-
òîäîì óëüòðàçâóêîâîãî ñêàíèðîâàíèÿ è ïåðåìå-
ùåíû íåáîëüøèìè âçðûâàìè ôîêóñèðîâàííîãî
óëüòðàçâóêà.
Äîçà ðàäèàöèè. Ïàöèåíòû, ïîäâåðæåííûå
ðåíòãåíîäèàãíîñòè÷åñêîìó îáëó÷åíèþ, ìîãóò
ïîëó÷àòü ñóùåñòâåííûå äîçû ðàäèàöèè âî âðå-
ìÿ íà÷àëüíîãî è ïîñëåäóþùèõ èññëåäîâàíèé. Ñ
ïîÿâëåíèåì ñîâðåìåííûõ ìîäèôèêàöèé ÊÒ ìû
ïîëó÷èëè âîçìîæíîñòü áîëåå òî÷íîé âèçóàëèçà-
öèè ïîëîñòíîé ñèñòåìû ïî÷êè. Ñ äðóãîé ñòîðî-
íû, çíà÷èòåëüíîå óâåëè÷åíèå äîçû èîíèçèðóþ-
ùåé ðàäèàöèè, îñîáåííî äëÿ ðàäèî÷óâñòâèòåëü-
íûõ îðãàíîâ, òàêèõ êàê ïîëîâûå æåëåçû, âûçû-
âàåò áåñïîêîéñòâî îòíîñèòåëüíî óâåëè÷åíèÿ ÷à-
ñòîòû èñïîëüçîâàíèÿ ÊÒ ìî÷åïîëîâîé ñèñòåìû
[55]. Íåñêîëüêî èññëåäîâàíèé ïðîâîäèëîñü äëÿ
èçó÷åíèÿ ýôôåêòèâíîé äîçû îáëó÷åíèÿ, ñâÿçàí-
íîé ñ ýïèçîäîì ïî÷å÷íîé êîëèêè è êðàòêîâðå-
ìåííûì íàáëþäåíèåì. M.N. Ferrandino è ñîàâò.
â îäíîöåíòðîâîì èññëåäîâàíèè âûÿâèëè, ÷òî 205
ïàöèåíòîâ ïîëó÷èëè äîçó áîëåå 20 ìÇâ [57].
B.S. John è ñîàâò. (2008) îïðåäåëèëè ñðåäíþþ
äîçó îáëó÷åíèÿ äëÿ îäíîãî ýïèçîäà ïî÷å÷íîé
êîëèêè â 5,3 ìÇâ, ñ áîëåå âûñîêîé äîçîé ó ïà-
öèåíòîâ ñ êàìíÿìè â ïî÷êàõ, à òàêæå òåõ, êîìó
ïîòðåáîâàëîñü ïðîâåäåíèå ÊÒ èëè âìåøàòåëü-
ñòâà [56]. M.N.Ferrandino óáåæäåí, ÷òî óðîëîãè
äîëæíû îñîçíàâàòü âðåä îò ëó÷åâîãî ïîðàæåíèÿ
ïàöèåíòà è èñêàòü àëüòåðíàòèâíûå ìåòîäû âè-
çóàëèçàöèè äëÿ ìèíèìèçàöèè äîç ðàäèàöèè ïðè
âåäåíèè ïàöèåíòîâ ñ ìî÷åêàìåííîé áîëåçíüþ
[56, 57]. Â ÑØÀ îêîëî 60 ìëí ÊÒ-ñêàíîâ âûïîë-
íÿåòñÿ êàæäûé ãîä [43], ÷òî âûçûâàåò áåñïî-
êîéñòâî îòíîñèòåëüíî êîëè÷åñòâà ïîëó÷àåìîé
ëó÷åâîé íàãðóçêè. Ïîýòîìó áûëè ïðåäëîæåíû
ðàçëè÷íûå íèçêîäîçíûå ïðîòîêîëû [56–60]. Ðå-
çóëüòàòû ïîêàçàëè âûñîêóþ ýôôåêòèâíîñòü íèç-
êîäîçíîé ÊÒ. Ê ñîæàëåíèþ, èññëåäîâàíèÿ îïðå-
äåëÿëè ñòàíäàðòíûé è íèçêîäîçíûé ïðîòîêîëû
ïî-ðàçíîìó. Ñòàíäàðòíûé ïðîòîêîë èñïîëüçóåò
îêîëî 180 ìÀñ, à íèçêîäîçíûé äîëæåí îãðàíè-
÷èâàòüñÿ 30 ìÀñ. Áîëüøóþ ðîëü èãðàåò òîëùèíà
ñðåçà è, êàê ñëåäñòâèå, ýêñïîçèöèÿ äëÿ îäíîãî
ïàöèåíòà. Îäíàêî íèçêîäîçíûå ïðîòîêîëû èñ-
ïîëüçóþò áîëåå òîëñòûå ñðåçû, ÷åì ñòàíäàðòíûå
ïðîòîêîëû, ÷òî óâåëè÷èâàåò ðèñê íå âûÿâèòü
êàìíè íåáîëüøèõ ðàçìåðîâ. M. Memarsadeghi ñ
ñîàâò. (2005) óñòàíîâèëè, ÷òî òîëùèíà ñêàíîâ â
3–5  ìì âïîëíå äîñòàòî÷íàÿ, ÷òîáû âûÿâëÿòü êëè-
íè÷åñêè çíà÷èìûå ìî÷åâûå êàìíè [61].
M.W.Ciaschini è ñîàâò. (2009) íå âûÿâèëè çíà-
÷èòåëüíûõ ðàçëè÷èé ìåæäó íèçêîäîçíûìè (-25%
è -50%) èññëåäîâàíèÿìè ïðè âûÿâëåíèè êàì-
íåé áîëåå 3 ìì [62]. J.C. Jellison ñ ñîàâò. (2009), à
òàêæå D.H. Jin ñ ñîàâò. (2010) ñðàâíèëè óëüòðà-
íèçêèå äîçû è ïðîòîêîëû îáû÷íîé ÊÒ äëÿ âû-
ÿâëåíèÿ êàìíåé äèñòàëüíûõ îòäåëîâ ìî÷åòî÷-
íèêîâ [63] è êàìíåé ïî÷åê [64] íà òðóïíûõ ìî-
äåëÿõ. Ïðîòîêîëû ñ èñïîëüçîâàíèåì ÊÒ íà
ñâåðõíèçêèõ äîçàõ F.C. Jellison âûÿâëÿëè êàìíè
äèñòàëüíîãî îòäåëà ìî÷åòî÷íèêà â öåëîì ñ òîé
æå ÷àñòîòîé, ÷òî è îáû÷íàÿ ÊÒ (íà òðóïíûõ ìî-
äåëÿõ). Ýòè ïðîòîêîëû ñïîñîáñòâîâàëè óìåíü-
øåíèþ äîçû äî 95%. D.H. Jin óìåíüøèë ìîù-
íîñòü òðóáêè ñ 100 äî 30 ìÀñ è ïðîäåìîíñòðè-
ðîâàë òàêóþ æå ÷àñòîòó âûÿâëåíèÿ êàìíåé ïî-
÷åê, ÷òî è îáû÷íàÿ ÊÒ (2010). Óìåíüøåíèå äîçû
òàêæå î÷åíü âàæíî â ïåäèàòðè÷åñêîé ïðàêòèêå.
Èñïîëüçîâàíèå 80 ìÀ äëÿ âñåõ äåòåé è 40 ìÀ
äëÿ äåòåé ìàññîé ìåíåå 50 êã íåçíà÷èòåëüíî
âëèÿåò íà ðåçóëüòàòû äèàãíîñòèêè êàìíåé ïî-
÷åê ó äåòåé [65].
ÄËÒ. ÄËÒ ñ íà÷àëà 1980-õ çíà÷èòåëüíî
èçìåíèëà òàêòèêó âåäåíèÿ ïàöèåíòîâ ñ óðîëè-
òèàçîì. Øèðîêîå ðàñïðîñòðàíåíèå òåõíîëîãèè,
ðàçâèòèå ïîðòàòèâíûõ óñòðîéñòâ, êîððåêöèÿ ïî-
êàçàíèé è ñíèæåíèå ñòîèìîñòè ïðîöåäóðû âíåñ-
ëè ðåâîëþöèîííûå èçìåíåíèÿ â ïîäõîäû ê ëå-
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÷åíèþ ÌÊÁ. Ïîñëåäíèå 25 ëåò âûïîëíåíî áîëü-
øîå êîëè÷åñòâî ñåàíñîâ, ÷òî ïîçâîëèëî íàêî-
ïèòü âàæíûå äàííûå îòíîñèòåëüíî ïîêàçàíèé,
ïðîòèâîïîêàçàíèé, ïîáî÷íûõ ýôôåêòîâ ýòîé ìå-
òîäèêè. A.E. Krambeck è ñîàâò. [66] ñîáðàëè äàí-
íûå îòíîñèòåëüíî äèàáåòà è ãèïåðòåíçèè, ñâÿ-
çàííûõ ñ ÄËÒ, âûïîëíåííîé íà ëèòîòðèïòîðå
Äîðíüå ÍÌ-3. Ðàñïðîñòðàíåííîñòü ãèïåðòåíçèè
ñèëüíî êîððåëèðîâàëà ñ ëå÷åíèåì ñ äâóõ ñòîðîí, â
òî âðåìÿ êàê ÷àñòîòà äèàáåòà êîððåëèðîâàëà ñ êî-
ëè÷åñòâîì è ÷àñòîòîé ëèòîòðèïñèé. Àâòîðû óáåæ-
äåíû, ÷òî íåçàìå÷àåìûå ìèêðîòðàâìû ïîäæåëóäî÷-
íîé æåëåçû è ïî÷åê ìîãóò îáúÿñíèòü ðàñïðîñòðà-
íåííîñòü äèàáåòà è ãèïåðòåíçèè. Ñ äðóãîé
ñòîðîíû, â ïîñëåäíåì èññëåäîâàíèè B.H. Chew
è ñîàâò. [67] ñðàâíèâàëè ðàñïðîñòðàíåííîñòü ãè-
ïåðòåíçèè è äèàáåòà ó ïàöèåíòîâ, ïðîëå÷åííûõ
íåìîäèôèöèðîâàííûì ëèòîòðèïòåðîì ÍÌ-3
(USWL) è ëèòîòðèïòîðîì âòîðîãî ïîêîëåíèÿ
ìîäèôèöèðîâàííûì ÍÌ-3 (MSWL) 20 ëåò íà-
çàä â òîì æå öåíòðå â Âàíêóâåðå ó ïàöèåíòîâ
ýòîé ïðîâèíöèè. Íå áûëî âûÿâëåíî ñâÿçè ìåæ-
äó ëèòîòðèïñèåé è ðàçâèòèåì äèàáåòà èëè ãè-
ïåðòåíçèè ïî äàííûì ìóëüòèâàðèàíòíîãî àíà-
ëèçà. Îíè îáóñëîâëèâàþò áîëåå âåðîÿòíóþ ñâÿçü
ðàçâèòèÿ ìî÷åâûõ êàìíåé ó èññëåäóåìûõ ñ îá-
ùèì ìåòàáîëè÷åñêèì ñèíäðîìîì, äëÿ êîòîðîãî
õàðàêòåðíû è óðîëèòèàç, è äèàáåò, è ãèïåðòåí-
çèÿ. Ïîýòîìó ðàçâèòèå ýòèõ çàáîëåâàíèé íå ñâÿ-
çàíî ñ äèñòàíöèîííîé ëèòîòðèïñèåé, íî, ñêîðåå,
ñ ñèñòåìíîé ìåòàáîëè÷åñêîé äèñôóíêöèåé.
J.Y. Lee è ñîàâò. ïðåäëîæèëè ÄËÒ ñ ÷àñòî-
òîé 60 óä/ìèí, ÷òî äàåò ëó÷øèå ðåçóëüòàòû, òà-
êèå êàê ìåíüøåå êîëè÷åñòâî ñåàíñîâ ÄËÒ, óëó÷-
øåíèå óñïåøíîñòè ïî ñðàâíåíèþ ñ ðåæèìîì
120 èìï/ìèí [68]. Ñ äðóãîé ñòîðîíû, ïðåäâàðè-
òåëüíîå ëå÷åíèå íå âëèÿåò íà òðàâìàòèçàöèþ
ïî÷åê. Ïîýòîìó ÄËÒ ñ ÷àñòîòîé 60 óä/ìèí ìî-
æåò óëó÷øèòü ýôôåêòèâíîñòü ëå÷åíèÿ ïî
ñðàâíåíèþ ñ ðåæèìîì 120 èìï/ìèí [68].
E. Mazzucchi ñ ñîàâò. íå âûÿâèëè çíà÷è-
òåëüíûõ ðàçëè÷èé â ýëèìèíàöèè êàìíåé è íà-
ëè÷èè îñëîæíåíèé ïðè óìåíüøåíèè êîëè÷åñòâà
èìïóëüñîâ îò 4000 äî 3000 è óìåíüøåíèè ÷àñ-
òîòû îò 90 äî 60 èìï/ìèí [69]. J. Chacko è ñîàâò.
(2006) ñêëîíÿþò ê óìåíüøåíèþ ÷àñòîòû, àðãó-
ìåíòèðóÿ òåì, ÷òî 90 èìï/ìèí äàåò ëó÷øèå ðå-
çóëüòàòû è ñðîêè ôðàãìåíòàöèè êàìíåé ïî
ñðàâíåíèþ ñ 120 èìï/ìèí [70]. Äàëüíåéøåå
óìåíüøåíèå ÷àñòîòû (30 èìï/ìèí) ïîêàçàë
çàùèòíûé ýôôåêò íà ïî÷å÷íûå ñîñóäû íà æè-
âîòíûõ ìîäåëÿõ [71]. Êðîìå òîãî, L.M. Tham è
ñîàâò. (2007) íàáëþäàëè îïòèìàëüíóþ ôðàãìåí-
òàöèþ ñ èñïîëüçîâàíèåì íåáîëüøîãî âðåìåíè
çàäåðæêè (20 μs) ìåæäó èìïóëüñàìè [72].
Íà æèâîòíûõ ìîäåëÿõ ïîýòàïíîå óâåëè÷å-
íèå ìîùíîñòè (18–20–22 êÂ) âî âðåìÿ ñåàíñà
äàâàëî ëó÷øèå ðåçóëüòàòû â äåôðàãìåíòàöèè
êàìíåé ïî ñðàâíåíèþ ñî ñíèæåíèåì ìîùíîñòè
èëè ìîíîòîííûì äðîáëåíèåì (96,5% – 89% –
87,6%, ñîîòâåòñòâåííî). Áîëåå òîãî, L.R.Willis è
ñîàâò. (2006) ïðåäëàãàþò ââåäåíèå íåôðîïðîòåê-
òîðîâ ïàðàëëåëüíî íèçêîäîçíîé ÄËÒ (12 êÂ)
äëÿ óìåíüøåíèÿ ñòåïåíè ïîâðåæäåíèÿ ïî÷åê
[73, 74].
K. Kanao è ñîàâò. (2006) áûëè ïðåäëîæå-
íû íîìîãðàììû, ó÷èòûâàþùèå ðàçìåð êàìíÿ,
ðàñïîëîæåíèå, êîëè÷åñòâî ïðåäøåñòâóþùèõ ýïè-
çîäîâ ñàìîñòîÿòåëüíîãî îòõîæäåíèÿ êàìíåé ïîñ-
ëå ñåàíñîâ ÄËÒ ñ èñïîëüçîâàíèåì ëèòîòðèïòî-
ðà Äîðíüå D [75]. Íåäàâíî Y. Nakajiima è K. Kanao
(2013) ïîäòâåðäèëè íîìîãðàììû, äîêàçàâ äîñ-
òîâåðíîñòü ïëîùàäè ïîä êðèâîé (AUC) 0,725
[76]. Íàñòîëüêî óñïåøíûå ïîïûòêè ïðåäñêàçàòü
ðåçóëüòàòû ÄËÒ äî ïîñëåäíåãî âðåìåíè áûëè
îãðàíè÷åíû òîëüêî àïïàðàòàìè Äîðíüå.
I. Vakalopoulos [77] çàïîëíèë ýòîò ïðîáåë ðàçðà-
áîòêîé ìàòåìàòè÷åñêîé ìîäåëè ïðîãíîçèðîâà-
íèÿ ðåçóëüòàòîâ ÄËÒ, â êîòîðîé ïðîãíîñòè÷åñ-
êèå óðàâíåíèÿ ìîãóò áûòü èñïîëüçîâàíû äëÿ
ðàçëè÷íûõ ëèòîòðèïòîðîâ. J.D. Wiesenthal è ñî-
àâò. (2011) ðàçðàáîòàëè èñ÷åðïûâàþùóþ íîìî-
ãðàììó äëÿ ïðåäñêàçàíèÿ ðåçóëüòàòîâ ÄËÒ êàì-
íåé ïî÷åê è ìî÷åòî÷íèêîâ, ñ ó÷åòîì äàííûõ ïà-
öèåíòà è ïàðàìåòðîâ êàìíÿ. Ýòè ïàðàìåòðû âêëþ-
÷àþò ðàñïîëîæåíèå êàìíÿ, âðåìÿ íàõîæäåíèÿ,
èíäåêñ ìàññû òåëà, ðàçìåð êàìíÿ, ñðåäíþþ ïëîò-
íîñòü êàìíÿ (ð<0,01) è ðàññòîÿíèå îò êîæè äî
êàìíÿ [78].
P. Shen è ñîàâò. (2011) ïðîâåëè ñèñòåìà-
òè÷åñêèé îáçîð ñ öåëüþ èçó÷åíèÿ íåîáõîäèìî-
ñòè è îñëîæíåíèé ñòåíòèðîâàíèÿ ïåðåä ÄËÒ [79].
Äàííûé îáçîð ïîäòâåðæäàåò çíà÷èòåëüíûå ïðå-
èìóùåñòâà ñòåíòèðîâàíèÿ. Îäíàêî ñòåíò íå äàåò
ïðåèìóùåñòâ â âîïðîñå ñàìîñòîÿòåëüíîãî îòõîæ-
äåíèÿ êàìíåé è íå ÿâëÿåòñÿ äîïîëíèòåëüíîé
ëå÷åáíîé îïöèåé ïîñëå ÄËÒ, à òàêæå ñòåíò âû-
çûâàåò ñèìïòîìû íèæíèõ ìî÷åâûõ ïóòåé [79].
A. El-Assmi (2007) íàõîäèò, ÷òî íàëè÷èå ãèäðî-
íåôðîçà íå ïîâûøàåò ÷àñòîòó ñàìîñòîÿòåëüíîãî
îòõîæäåíèÿ êàìíåé äèñòàëüíûõ îòäåëîâ ìî÷å-
òî÷íèêîâ, îäíàêî óâåëè÷èâàåò äëèòåëüíîñòü ëå-
÷åíèÿ, íåîáõîäèìîãî äëÿ î÷èùåíèÿ îò ôðàãìåí-
òîâ êàìíåé [80].
Ïîñëåäíèå èññëåäîâàíèÿ ïîêàçàëè ïîëüçó
ÊÒ-âèçóàëèçàöèè äëÿ îïðåäåëåíèÿ õðóïêîñòè
êàìíåé è, ñëåäîâàòåëüíî, ðåçóëüòàòîâ ÄËÒ. Òà-
êàÿ âèçóàëèçàöèÿ ìîæåò ïðåäëîæèòü áîëüøîå
÷èñëî äàííûõ îòíîñèòåëüíî âíóòðèïî÷å÷íîé àíà-
òîìèè, ëîêàëèçàöèè êàìíåé, èõ ñîñòàâà. Ïðè èñ-
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ñëåäîâàíèè Z. Alon (2007) è P. Garcia Marchinena
ñ ñîàâò. (2007) ïîïûòàëèñü îïðåäåëèòü ñîñòàâ
êàìíÿ ïî äàííûì ÊÒ ñ öåëüþ âûðàáîòêè ïîêà-
çàíèé äëÿ ýíäîñêîïè÷åñêîãî óäàëåíèÿ êàìíåé
âìåñòî ÄËÒ [81, 82].
Êðîìå òîãî, ðèñê íåóäà÷è ÄËÒ ñèëüíî çà-
âèñèò îò óâåëè÷åíèÿ ðåíòãåí-ïëîòíîñòè, êàê in
vitro, òàê è in vivo. Öèñòèíîâûå, êàìíè èç îêñà-
ëàòà êàëüöèÿ è èç áðóøèòà èìåþò ìåíüøå øàí-
ñîâ áûòü èçìåëü÷åííûìè ïîñðåäñòâîì ÄËÒ
[83–86].
Òåðàïèÿ ïîñëå ÄËÒ. Îáøèðíûé ìåòààíà-
ëèç ìåäèêàìåíòîçíîé òåðàïèè ìîæíî íàéòè â
ïóáëèêàöèÿõ T.D. Shuller ñ ñîàâò. (2009) è
S. Micali ñ ñîàâò. (2006) [16,87]. Ïîçæå èçó÷åíà
ðîëü Phyllanthus niruri (ðàñòåíèå, ïðèíàäëåæà-
ùåå ñåìåéñòâó Euphorbiaceae, èñïîëüçóåìîå â áðà-
çèëüñêîé íàðîäíîé ìåäèöèíå äëÿ ïàöèåíòîâ ñ
óðîëèòèàçîì) â ÄËÒ è âûÿâëåíà ïîëîæèòåëü-
íàÿ êîððåëÿöèÿ ñ âûâåäåíèåì êàìíåé èç íèæ-
íèõ ÷àøå÷åê [88].
Òîò æå àâòîð [89], à òàêæå S. Zheng è ñîàâò.
(2010) [90] èçó÷èëè ýôôåêòèâíîñòü ëèòîêèíå-
òè÷åñêîé òåðàïèè ñ èñïîëüçîâàíèåì íèôåäèïèíà
èëè òàìñóëîçèíà, îáà âìåñòå ñ êåòîïðîôåíîì,
ïîñëå ÄËÒ ìî÷åâûõ êàìíåé. Îíè îáíàðóæèëè,
÷òî ñî÷åòàíèå íèôåäèïèíà è êåòîïðîôåíà èãðà-
åò çíà÷èòåëüíóþ ðîëü â óâåëè÷åíèè ÷àñòîòû ñà-
ìîñòîÿòåëüíîãî êàìíåâûäåëåíèÿ íà÷àëüíîé è
ñ/3 ìî÷åòî÷íèêà (85,7% ïðîòèâ 51,7%), à òàìñó-
ëîçèí è êåòîïðîôåí óâåëè÷èâàþò ÷àñòîòó îò-
õîæäåíèÿ êàìíåé í/3 ìî÷åòî÷íèêà (82,1% ïðî-
òèâ 57,1%). Falahatkar ñ ñîàâò. [91] èçó÷èëè ðîëü
òàìñóëîçèíà â äîïîëíèòåëüíîé òåðàïèè ïîñëå
ÄËÒ ó 150 ïàöèåíòîâ ñ êàìíÿìè ïî÷êè è ìî÷å-
òî÷íèêà 4–20 ìì. 70 ïàöèåíòîâ áûëè ðàñïðåäå-
ëåíû â îñíîâíóþ ãðóïïó, ïðîëå÷åííûå òàìñóëî-
çèíîì, è 71 – â êîíòðîëüíóþ ãðóïïó. Áûëî âû-
ÿâëåíî ñòàòèñòè÷åñêè äîñòîâåðíîå ðàçëè÷èå âî
âðåìåíè îòõîæäåíèÿ êàìíåé îò íà÷àëà ëå÷åíèÿ
(ìåæäó 20-ì è 30-ì äíåì â êîíòðîëüíîé ãðóïïå
è ìåæäó 10-ì è 20-ì äíåì (50%) â îñíîâíîé
ãðóïïå). M.C.Sighinolfi è ñîàâò. (2010) [92] óñ-
òàíîâèëè, ÷òî ëå÷åíèå òàìñóëîçèíîì ïîñëå ÄËÒ
òàêæå óâåëè÷èâàåò ÷àñòîòó îòõîæäåíèÿ êàìíåé
ïî÷åê.
Êàê ïîêàçàíî âûøå, íàçíà÷åíèå öèòðàòà
ìîæåò èãðàòü âàæíóþ ðîëü â ëèòîêèíåòè÷åñêîé
òåðàïèè ïîñëå ÄËÒ. Â èññëåäîâàíèè, êîòîðîå ïðî-
âîäèëîñü íà 96 ãèïîöèòðàòóðè÷åñêèõ äåòÿõ, ïîä-
âåðãøèõñÿ ÄËÒ, öèòðàò êàëèÿ âûçâàë ñíèæåíèå
÷àñòîòû àãëîìåðàöèè ðåçèäóàëüíûõ ôðàãìåíòîâ
(7,6% ïðîòèâ 34,6%) [25].
ÄËÒ ïðîòèâ óðåòåðîðåíîñêîïè÷åñêîé ëè-
òîòðèïñèè (ÓÐÑ). Äåáàòû îòíîñèòåëüíî íàèáî-
ëåå ïðåäïî÷òèòåëüíîãî ìåòîäà âñå åùå ïðîäîë-
æàþòñÿ è, âåðîÿòíî, áóäóò ïðîäîëæàòüñÿ äîëãî.
K. Kijvikai è ñîàâò. [93] ïîïûòàëèñü ïðåäëîæèòü
åäèíûé âçâåøåííûé ïîäõîä ê ëå÷åíèþ êàìíåé
äèñòàëüíîãî îòäåëà ìî÷åòî÷íèêà. Ñ÷èòàåòñÿ, ÷òî
è ÄËÒ, è ÓÐÑ äàþò ïðåâîñõîäíóþ ñòàòèñòèêó
èçáàâëåíèÿ îò êàìíåé (86–90%), íî êàìíè
> 10 ìì ëó÷øå îïåðèðîâàòü ýíäîñêîïè÷åñêè
(73% ïðîòèâ 67%). O.M. Aboumarzouk è ñîàâò.
(2011) [94] ñîãëàñíû, ÷òî, ïî ñðàâíåíèþ ñ ÄËÒ,
óðåòåðîñêîïè÷åñêîå óäàëåíèå êàìíåé ìî÷åòî÷-
íèêà äàåò áîëåå âûñîêèé ïðîöåíò óñïåõà, îäíà-
êî ñ áîëåå âûñîêèì ðèñêîì îñëîæíåíèé è áî-
ëåå äëèòåëüíûì âðåìåíåì ïðåáûâàíèÿ íà êîéêå.
Êðîìå òîãî, ÓÐÑ èãðàåò óíèêàëüíóþ ðîëü âî âðå-
ìÿ áåðåìåííîñòè èëè ó ïàöèåíòîâ ñ íåêîíòðî-
ëèðóåìîé ñâåðòûâàåìîñòüþ êðîâè [93, 95].
Â çàêëþ÷åíèå, ÄËÒ ïðîèçâåëà ðåâîëþöèþ
â ëå÷åíèè óðîëèòèàçà è ÷àñòî ÿâëÿåòñÿ ìåòîäîì
âûáîðà äëÿ áîëüøîãî êîëè÷åñòâà êàìíåé ïî÷åê
è ìî÷åòî÷íèêîâ. Áîëåå òîãî, ÄËÒ âûçûâàåò íå-
áîëüøîå êîëè÷åñòâî îñëîæíåíèé. Îäíàêî ñáà-
ëàíñèðîâàííîå ðåøåíèå äîëæíî âñåãäà îïèðàòüñÿ
íà ìíåíèå ïàöèåíòà [96].
Öèôðîâûå ýíäîñêîïû. Â íà÷àëå ýòîãî âåêà
óðåòåðîñêîïèÿ ïîëó÷èëà íîâûé èìïóëüñ áëàãî-
äàðÿ íîâûì òåõíîëîãè÷åñêèì óñîâåðøåíñòâîâà-
íèÿì: óìåíüøåíèå äèàìåòðà èíñòðóìåíòà, óëó÷-
øåíèå ìàíåâðåííîñòè è îïòèìèçàöèÿ äîïîëíè-
òåëüíîãî èíñòðóìåíòàðèÿ. Ñóùåñòâóþùèå â íà-
ñòîÿùåå âðåìÿ ãèáêèå óðåòåðîñêîïû èìåþò äè-
àìåòð íà êîíöå 6,9–7,5 Fr è äèàìåòð â ñåðåäèíå
òóáóñà 7,5–9,0 Fr è ìîãóò áûòü çàâåäåíû â èí-
òðàìóðàëüíûé îòäåë ìî÷åòî÷íèêà áåç àêòèâíîé
äèëÿòàöèè â áîëüøèíñòâå ñëó÷àåâ [97].
Êà÷åñòâî êàðòèíêè áûëî òàêæå óëó÷øåíî
âíåäðåíèåì îïòè÷åñêîé ñõåìû òèïà CMOS
(complimentary metal oxide semiconductor) èëè
CCD (charge-couple device) íà êîíöå óðåòåðî-
ñêîïà âìåñòå ñ äèñòàëüíûì LED îñâåùåíèåì è
âîçìîæíîñòüþ öèôðîâîé îáðàáîòêè èçîáðàæå-
íèÿ. Öèôðîâûå óðåòåðîñêîïû óñòðàíÿþò ýôôåêò
ï÷åëèíûõ ñîò (çàøóìëåííîñòü èçîáðàæåíèé), à
ãèáêîñòü ñðàâíèìà ñ òðàäèöèîííûìè ôèáðîîï-
òè÷åñêèìè ýíäîñêîïàìè. Â 2006 ãîäó áûë ïðåä-
ëîæåí óðåòåðîñêîï ñ òåõíîëîãèåé DUR-D. Ïðåä-
âàðèòåëüíûå ñîîáùåíèÿ ñâèäåòåëüñòâóþò, ÷òî
íîâîå ïîêîëåíèå ãèáêèõ óðåòåðîðåíîñêîïîâ áî-
ëåå ïðî÷íîå, ÷åì ïðåäûäóùåå [98, 99]. Îäíàêî
ïîìèìî î÷åâèäíûõ ïðåèìóùåñòâ äîëæíû áûòü
ïðèíÿòû âî âíèìàíèå íåêîòîðûå íåäîñòàòêè:
ðèãèäíûå è ãèáêèå öèôðîâûå óðåòåðîðåíîñêî-
ïû áîëüøå ïî äèàìåòðó, ÷åì èõ àíàëîãîâûå êîí-
êóðåíòû, ê òîìó æå öèôðîâàÿ òåõíîëîãèÿ áîëåå
äîðîãîñòîÿùàÿ. Ïîýòîìó  íåîáõîäèìû äîïîëíè-
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òåëüíûå èññëåäîâàíèÿ äëÿ èçó÷åíèÿ èñòèííûõ
ïðåèìóùåñòâ öèôðîâûõ òåõíîëîãèé â óðåòåðî-
ñêîïèè [100,101]. Íåñîìíåííî, ÷òî èçîáðàæåíèå,
ïîëó÷àåìîå ïîñðåäñòâîì öèôðîâûõ ýíäîñêîïîâ,
òàêèõ êàê DUR-D, ïðåâîñõîäíîãî êà÷åñòâà.
Ãèáêîñòü – òàêæå âàæíàÿ ïðîáëåìà. Storz
FlexX2 Wolf Viper  äîñòèãàþò ãèáêîñòè â 270° â
îáîèõ íàïðàâëåíèÿõ, â òî æå âðåìÿ Olympus P5
äîñòèãàåò 270° â îäíîì è 180° â äðóãîì íàïðàâ-
ëåíèè. Óðåòåðîñêîï DUR 8-elite (ACMI) áûë
ïåðâûì, èìåþùèì äâîéíóþ (ïåðâè÷íóþ è âòî-
ðè÷íóþ) àêòèâíóþ ïîäâèæíîñòü ãîëîâêè, äîñ-
òèãàþùóþ â ñóììå 270°. Ïðåäâàðèòåëüíûå ñîîá-
ùåíèÿ ãîâîðÿò î òîì, ÷òî âòîðè÷íàÿ ïîäâèæ-
íîñòü íåîáõîäèìà, ïî êðàéíåé ìåðå, â 20–29%
ñëó÷àåâ [102–104], â ÷àñòíîñòè, äëÿ äîñòóïà ê
íèæíåìó ïîëþñó ïî÷êè. Íåñìîòðÿ íà äîðîãî-
âèçíó, holmium: YAG ëàçåð äåéñòâèòåëüíî íàè-
ëó÷øèé ýíäîñêîïè÷åñêèé ëèòîòðèïòîð äëÿ ìî-
÷åòî÷íèêà è ÿâëÿåòñÿ ñòàíäàðòîì äëÿ äðóãèõ èñ-
òî÷íèêîâ ýíåðãèè [105–107].
Äîïîëíèòåëüíûå óñòðîéñòâà. Èäåàëüíàÿ
êîðçèíêà äîëæíà áûòü ãèáêîé, ïðî÷íîé, àòðàâ-
ìàòè÷íîé, ëåãêî ðàñêðûâàòüñÿ/çàêðûâàòüñÿ/ðàç-
áèðàòüñÿ, ìèíèìàëüíî âëèÿòü íà òîê æèäêîñòè
è äâèæåíèÿ ãîëîâêè [108]. Ïîýòîìó èäåàëüíîé
êîðçèíêè äî íàñòîÿùåãî âðåìåíè ïðîñòî íå ñó-
ùåñòâóåò. Íåñìîòðÿ íà ìàðêåòèíãîâûå óñèëèÿ ñ
öåëüþ ïðåäëîæèòü «ïðåâîñõîäíóþ» êîðçèíêó,
ñðàâíåíèå ÷åòûðåõ ïîïóëÿðíûõ ìîäåëåé êîðçè-
íîê ãîâîðèò î òîì, ÷òî íàèëó÷øàÿ ôîðìà è ïîä-
âèæíîñòü ó ïðîñòîé íèòèíîëîâîé êîðçèíêè Cook
N-Circle [108,109].
Ïåðêóòàííàÿ íåôðîëàïàêñèÿ (ÏÍË). Àíà-
ëèçèðóÿ ìåæäóíàðîäíûå ýïèäåìèîëîãè÷åñêèå
äàííûå, ìîæíî ãîâîðèòü î òîì, ÷òî çàáîëåâàå-
ìîñòü è ðàñïðîñòðàíåííîñòü ìî÷åêàìåííîé áî-
ëåçíè óâåëè÷èëèñü, à êîëè÷åñòâî äèàãíîñòè÷åñ-
êèõ è ëå÷åáíûõ âìåøàòåëüñòâ íà ïî÷êàõ ïî ïî-
âîäó ÌÊÁ â ïîñëåäíèå 10 ëåò â Âåëèêîáðèòà-
íèè óâåëè÷èëîñü åùå áîëüøå [1]. Ñ òîãî âðåìå-
íè, êîãäà â 1980-å áûëî ïðåäëîæåíî ÄËÒ è íà-
÷àëà ðàçâèâàòüñÿ ýíäîñêîïè÷åñêàÿ òåõíèêà, îò-
êðûòàÿ õèðóðãèÿ ñòàëà ìåíüøå ïðèìåíÿòüñÿ. Â
íàøè äíè ÏÍË ÿâëÿåòñÿ íàèáîëåå èíâàçèâíûì
âìåøàòåëüñòâîì ïðè óðîëèòèàçå ó ïàöèåíòîâ ñ
áîëüøèì êîëè÷åñòâîì êàìíåé. Â ÑØÀ è Âåëè-
êîáðèòàíèè îïûò âûïîëíåíèÿ ÏÍË áûñòðî óâå-
ëè÷èâàåòñÿ, â òî æå âðåìÿ êîëè÷åñòâî îòêðûòûõ
âìåøàòåëüñòâ ñèëüíî óìåíüøàåòñÿ [1, 110].
Ïåðêóòàííûé äîñòóï – ìåòîä âûáîðà ïðè
êîðàëëîâèäíûõ è ñëîæíûõ êàìíÿõ ïî÷åê ñ äèà-
ìåòðîì > 2 ñì è äëÿ êàìíåé íèæíåãî ïîëþñà ñ
äèàìåòðîì > 1 ñì [111]. Äèñêóññèè îòíîñèòåëü-
íî ïîëîæåíèÿ ïàöèåíòà (ïðîíàöèÿ èëè ñóïèíà-
öèÿ) è ýôôåêòèâíîñòü ÄËÒ ïðîòèâ ÏÍË èìå-
þò ìåñòî âî ìíîãèõ æóðíàëàõ. ÏÍË ïîêàçàíà
êàê ìåòîä âûáîðà ïðè êîðàëëîâèäíûõ è ñëîæ-
íûõ êàìíÿõ ïî÷åê > 2 ñì è äëÿ êàìíåé íèæíèõ
÷àøå÷åê > 1 ñì [112].
Ïîëîæåíèå ïàöèåíòà. Ïîñëåäíèå èññëåäî-
âàíèÿ ïðåäëàãàþò è ïîïóëÿðèçèðóþò ïîëîæå-
íèå ñóïèíàöèè äëÿ ÏÍË (Valdivia Uria). Ýòî ïî-
ëîæåíèå ïðåäëîæåíî â 1987 ãîäó è ñ òåõ ïîð
557 ðàç ðåêîìåíäîâàëîñü â ïóáëèêàöèÿõ. Ñîãëàñ-
íî àâòîðó J.G. Valdivia-Uria, (1987) [131] ïðå-
èìóùåñòâîì äàííîé ïîçèöèè ÿâëÿåòñÿ ïðÿìîé
è ëåãêèé äîñòóï ê îðèåíòèðîâàííûì êïåðåäè
÷àøå÷êàì, áîëåå ëåãêèé äîñòóï ê æåë÷íîìó ïó-
çûðþ è áîëåå âûñîêèé ïðîöåíò óäàëåíèÿ êàì-
íåé ïî ñðàâíåíèþ ñ ïðîíèðóþùåé ïîçèöèåé
[113]. Â ïîñëåäíåì îáçîðå ñóììèðîâàíû àðãóìåí-
òû çà è ïðîòèâ ïîëîæåíèÿ ïðîíàöèè è ñóïèíà-
öèè ïðè ÏÍË: â ïîëîæåíèè ïðîíàöèè óìåíü-
øàåòñÿ ñåðäå÷íûé èíäåêñ è ïîâûøàåòñÿ ôóíê-
öèîíàëüíàÿ îñòàòî÷íàÿ åìêîñòü ëåãêèõ. Ïðè ñó-
ïèíàöèè ïîâûøàåòñÿ ðèñê ïîâðåæäåíèÿ ïå÷åíè
è ñåëåçåíêè ïðè äîñòóïå ê âåðõíåìó ïîëþñó
ïî÷êè. Âîçìîæíîñòü ïîâðåæäåíèÿ òîëñòîãî êè-
øå÷íèêà âûøå âî âðåìÿ äîñòóïà ê íèæíåìó
ïîëþñó èç ïîëîæåíèÿ ïðîíàöèè.  Îäíàêî â ýòîì
ïîëîæåíèè èìååòñÿ áîëüøàÿ ïëîùàäü äëÿ ïåð-
êóòàííîãî äîñòóïà. Ïîëîæåíèå ñóïèíàöèè ñíè-
æàåò ðåíòãåí-íàãðóçêó íà õèðóðãà è ñïîñîáñòâóåò
ñïîíòàííîìó îòõîæäåíèþ êàìíåé âî âðåìÿ ïðî-
öåäóðû. Äâå ñðàâíèòåëüíûå ñåðèè ïîêàçàëè, ÷òî
ïîëîæåíèå ñóïèíàöèè ñâÿçàíî ñî çíà÷èòåëüíî
áîëåå êîðîòêèì âðåìåíåì îïåðàöèè. Â îòëè÷èå
îò ýòîãî, íåñðàâíèòåëüíîå èññëåäîâàíèå ñåðèè
ñëó÷àåâ ãîâîðèò îá óìåíüøåíèè âðåìåíè îïåðà-
öèè è êðîâîïîòåðè ïðè ëå÷åíèè êîðàëëîâèäíûõ
êàìíåé â ïîëîæåíèè ïðîíàöèè [114].
Ïîëîæåíèå ñóïèíàöèè òàêæå ïîêàçàíî ïðè
âûñîêîì áàëëå ïî øêàëå Àìåðèêàíñêîãî îáùå-
ñòâà àíåñòåçèîëîãîâ (ASA) [115]. C.M. Cracco è
ñîàâò. (2011) è T.B. Kawahara ñ ñîàâò. (2011) ïðåä-
ëîæèëè ECIRS (Endoscopic Combined IntraRenal
Surgery) – íîâûé ñïîñîá ïðîâåäåíèÿ ÏÍË â
ìîäèôèöèðîâàííîì ïîëîæåíèè ñóïèíàöèè, îáåñ-
ïå÷èâàþùèé àíòåðîðåòðîãðàäíûé ïîäõîä ê ïî-
ëîñòíîé ñèñòåìå ïî÷êè è òðåáóþùèé èñïîëüçî-
âàíèÿ âñåãî àðñåíàëà ýíäîóðîëîãè÷åñêîãî îáî-
ðóäîâàíèÿ. Ñóïèíàöèÿ ïðè ÏÍË è ECIRS íå
ïðåâîñõîäèò ïðîíàöèþ ïî ñâîèì ðåçóëüòàòàì,
îäíàêî ãàðàíòèðóåò íåñîìíåííûå àíåñòåçèîëî-
ãè÷åñêèå è õèðóðãè÷åñêèå ïðåèìóùåñòâà êàê äëÿ
ïàöèåíòà, òàê è äëÿ îïåðàòîðà. ECIRS ìîæíî
âûïîëíÿòü â îòäåëüíûõ ñëó÷àÿõ íå îáðàùàÿ âíè-
ìàíèÿ íà âîçðàñò ïàöèåíòà è îñîáåííîñòè êîí-
ñòèòóöèè. Èñïîëüçîâàíèå ãèáêîãî ýíäîñêîïà ïðè
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ECIRS ñïîñîáñòâóåò ê ìèíèìèçàöèè äîçû îá-
ëó÷åíèÿ, ãåìîððàãè÷åñêîãî ðèñêà è ïîñëåîïåðà-
öèîííîãî ïîâðåæäåíèÿ ïî÷êè [116, 117].
Ïåðêóòàííûé äîñòóï. Ñïîðû îòíîñèòåëü-
íî êîëè÷åñòâà äîñòóïîâ âñå åùå ïðîäîëæàþòñÿ.
Àâòîðû óáåæäåíû, ÷òî íàèáîëåå âûñîêóþ âåðî-
ÿòíîñòü îñâîáîæäåíèÿ îò êàìíåé ìîæíî ëåãêî
ïîëó÷èòü èñïîëüçóÿ ãèáêèé íåôðîñêîï ïðè ÏÍË
[118,119]. C. Wong è ñîàâò. (2002) ãîâîðÿò îá
ýôôåêòèâíîñòè â 95% ó ïàöèåíòîâ, ïðîëå÷åí-
íûõ ÷åðåç îäèí ïåðêóòàííûé äîñòóï ñ èñïîëü-
çîâàíèåì ãèáêîãî íåôðîñêîïà. Èñïîëüçîâàíèå
îäíîãî äîñòóïà ñ âûñîêîé ñòåïåíüþ ýôôåêòèâ-
íîñòè ÿâëÿåòñÿ íàèëó÷øèì ðåçóëüòàòîì äëÿ ìè-
íèìàëüíî èíâàçèâíûõ ïðîöåäóð è êðèòåðèåì äëÿ
îöåíêè âìåøàòåëüñòâà [120]. T. Akman ñ ñîàâò.
(2010) ñ÷èòàþò, ÷òî ÏÍË ñ îäíîé òî÷êè äîñòó-
ïà è íåñêîëüêèõ ïðèìåðíî îäèíàêîâî ìèíèìàëü-
íî âîçäåéñòâóþò íà ïî÷å÷íóþ ôóíêöèþ. Ïîìè-
ìî ýòîãî, ÏÍË ñ íåñêîëüêèõ òî÷åê äîñòóïà âû-
ñîêî ýôôåêòèâíà è íå ñîïðîâîæäàåòñÿ áîëüøèì
êîëè÷åñòâîì îñëîæíåíèé ïðè ëå÷åíèè êîðàëëî-
âèäíûõ êàìíåé ïî÷åê [121]. Li NL è ñîàâò. (2011)
ïðåäëàãàþò ïåðêóòàííóþ íåôðîëèòîòîìèþ ÷å-
ðåç ÷àøêè âåðõíåãî ïîëþñà ïî÷êè. Äîñòóï ïî-
çâîëÿåò âûïîëíèòü óäàëåíèå êàìíåé íàìíîãî
áîëåå óñïåøíî áëàãîäàðÿ ëåãêîìó äîñòóïó âî
âíóòðèïî÷å÷íóþ ñîáèðàòåëüíóþ ñèñòåìó è ìî-
æåò áûòü èäåàëüíûì äëÿ ÏÍË ïî ïîâîäó îñ-
ëîæíåííûõ ÷àøå÷íûõ êàìíåé [122].
ÏÍË ïîä ìåñòíîé àíåñòåçèåé. ÏÍË ïîä
ìåñòíîé àíåñòåçèåé – î÷åíü ïðèâëåêàòåëüíûé
ìåòîä â êîíòåêñòå ìèíèìèçàöèè îñëîæíåíèé
âìåøàòåëüñòâà. Ïîêàçàíèÿ äîëæíû áûòü î÷åíü
ñòðîãèìè è äîëæíû èñêëþ÷àòü êîðàëëîâèäíûå
÷àøå÷íûå êàìíè, ïðåäâàðèòåëüíî îïåðèðîâàííûå
ïî÷êè è êàìíè áîëåå 3,5 ñì. Ìåñòíàÿ àíåñòåçèÿ
äîëæíà òàêæå ðàñïðîñòðàíÿòüñÿ íà ïåðêóòàííûé
äîñòóï è ïî÷å÷íóþ ïàðåíõèìó äëÿ ïîëó÷åíèÿ
ïîñëåîïåðàöèîííîãî êîíòðîëÿ áîëè [123, 124].
Ðîáîòèçèðîâàííàÿ õèðóðãèÿ. Ðîáîò-àññèñòè-
ðîâàííàÿ ëàïàðîñêîïè÷åñêàÿ õèðóðãèÿ ñ èñïîëü-
çîâàíèåì ñèñòåìû daVinci î÷åíü ïîïóëÿðíà ñðå-
äè óðîëîãîâ. Íåêîòîðûå èç ðàííèõ èññëåäîâà-
íèé ðîáîòîâ â óðîëîãèè âûïîëíÿëèñü èòàëüÿí-
ñêîé ãðóïïîé P.Bove åùå â 1990-å. Îíè âûïîë-
íÿëè ðàçëè÷íûå âìåøàòåëüñòâà (ëèãèðîâàíèå
ÿè÷êîâîé âåíû, çàáðþøèííàÿ áèîïñèÿ ïî÷êè,
ïðîñòàÿ íåôðýêòîìèÿ è ïèåëîïëàñòèêà) ñ ïî-
ìîùüþ äâóõ ðîáîòîâ: AESOP äëÿ îðèåíòàöèè
ëàïàðîñêîïà è PAKY äëÿ âûïîëíåíèÿ ïåðêó-
òàííîãî äîñòóïà [125]. Ðîáîò-àññèñòèðóåìàÿ õè-
ðóðãèÿ õîðîøî âîñòðåáîâàíà â óðîëîãèè è õîòÿ
íå ÿâëÿåòñÿ â íàñòîÿùåå âðåìÿ «çîëîòûì ñòàí-
äàðòîì» äëÿ ðàçëè÷íûõ óðîëîãè÷åñêèõ âìåøà-
òåëüñòâ, îíà âñå áîëåå øèðîêî èñïîëüçóåòñÿ äëÿ
íåêîòîðûõ îïåðàöèé íà ïðåäñòàòåëüíîé æåëåçå,
ïî÷êàõ è ìî÷åâîì ïóçûðå [126]. Ïðåêðàñíûé
êîíòðîëü äâèæåíèé è îòñóòñòâèå ñìåùåíèÿ äè-
ñòàëüíîé ãîëîâêè ýíäîñêîïà êîìïåíñèðóåò íå-
äîñòàòêè ðó÷íîãî óïðàâëåíèÿ ïðè âûïîëíåíèè
ñëîæíûõ îïåðàöèé. Öåëü ðîáîòèçèðîâàííîé õè-
ðóðãèè – ýòî áåçîïàñíîñòü è ïîëó÷åíèå áîëåå
ñòàáèëüíûõ ðåçóëüòàòîâ, ìåíüøàÿ âàðèàáåëüíîñòü
ïðè ðàçëè÷íîì óðîâíå õèðóðãîâ, óìåíüøåíèå
äîçû îáëó÷åíèÿ ïåðñîíàëà. M.M. Desai è ñîàâò.
(2008) òåñòèðîâàëè íà æèâîòíûõ íåñêîëüêî ãèá-
êèõ ðîáîòèçèðîâàííûõ ñèñòåì äëÿ âûïîëíåíèÿ
ðåòðîãðàäíûõ èíòðàðåíàëüíûõ âìåøàòåëüñòâ [127]
è åãî ïåðâûé êëèíè÷åñêèé îïûò íà 18 ïàöèåí-
òàõ áûë ïîðàçèòåëüíûé: âñå âìåøàòåëüñòâà áûëè
òåõíè÷åñêè óñïåøíû áåç êîíâåðñèè ê ðó÷íîé
óðåòåðîñêîïèè è ïîëíîå èçáàâëåíèå îò êàìíåé
íà 2-ì è 3-ì ìåñÿöàõ áûëî 56% è 89% ñîîòâåò-
ñòâåííî. Íà 3-ì ìåñÿöå ó âñåõ ïàöèåíòîâ îòìå-
÷àëàñü ñòàáèëüíàÿ ôóíêöèÿ ïî÷åê è îòñóòñòâèå
îáñòðóêöèè [128]. Ñîãëàñíî àâòîðàì, ïîòåíöèàëü-
íûå ïðåèìóùåñòâà òåõíèêè âêëþ÷àþò ðàñøèðå-
íèå îáúåìà äâèæåíèé, ñòàáèëüíîñòü èíñòðóìåí-
òà è óëó÷øåíèå ýðãîíîìèêè.
Âîçíèêøàÿ îáëàñòü ãèáêîé ðîáîòîòåõíè-
êè ÿâëÿåòñÿ ìíîãîîáåùàþùåé. Óñîâåðøåíñòâî-
âàíèå ïðîãðàììíîãî è òåõíè÷åñêîãî êîìïîíåí-
òà ïîçâîëèò èñïîëüçîâàíèå ýòèõ ñèñòåì äëÿ åñ-
òåñòâåííîé óðåòåðîñêîïè÷åñêîé õèðóðãèè. Çíà-
÷èòåëüíîå óñîâåðøåíñòâîâàíèå ðîáîòèçèðîâàí-
íûõ ñèñòåì ïðîèçâåäåíî â URobotics Laboratory
Johns Hopkins (Baltimore, MD, USA), êîòîðûé
íåäàâíî ðàçðàáîòàë ðîáîò AcuBot. Ýòî óñòðîé-
ñòâî ïîëíîñòüþ êîíòðîëèðóåò ïðîâåäåíèå èãëû,
îáåñïå÷èâàåò äàâëåíèå, ïîñëàáëåíèå è êîíòðî-
ëèðîâàííîå óñèëèå. Îíî îáåñïå÷èâàåò äîïîëíè-
òåëüíûé êîíòðîëü ïðîäâèæåíèÿ èãëû â òî÷êå âõîäà
íåïîñðåäñòâåííî ó êîæè. Ýòî óñòðîéñòâî – ïåð-
âûé ìíîãîîáåùàþùèé øàã â áóäóùåå êëèíè÷åñ-
êîå èñïîëüçîâàíèå êîíòðîëèðóåìûõ ðîáîòîì
÷ðåñêîæíûõ âìåøàòåëüñòâ íà ïî÷êàõ [129].
Ïîñëåäíåå èññëåäîâàíèå A. Mariani (2008)
îöåíèâàåò öåëåñîîáðàçíîñòü óðåòåðîñêîïèè êàê
ìîíîòåðàïèè ïî÷å÷íûõ êàìíåé > 2 ñì. Ëèòî-
òðèïñèÿ âûïîëíÿëàñü 75 ïàöèåíòàì ãèáêèì óðå-
òåðîñêîïîì ñ îäíèì èçãèáîì è ïðåèìóùåñòâåííî
ýëåêòðîãèäðàâëè÷åñêèì ìåòîäîì; ëàçåðíîå ðàçðó-
øåíèå èñïîëüçîâàëîñü äëÿ î÷åíü ïðî÷íûõ êàìíåé.
Ïîëíîå îñâîáîæäåíèå îò êàìíåé ïîëó÷åíî â 96%
ñëó÷àåâ [130]. Íåäàâíî àíàëîãè÷íûå ðåçóëüòàòû
ïîëó÷åíû E.S. Hyams è ñîàâò. (2010): 112 ïàöèåí-
òîâ ïîäâåðæåíû ÓÐÑ/ëèòîòðèïñèè ãîëüìèåâûì
ëàçåðîì ïî ïîâîäó êàìíåé ïî÷åê îò 2 äî 3 ñì. 101
ïàöèåíò (84%) èçëå÷åí â îäèí ýòàï [107].
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Âûâîäû. Ìî÷åêàìåííàÿ áîëåçíü – ýòî ðàñ-
ïðîñòðàíåííîå çàáîëåâàíèå â èíäóñòðèàëüíûõ
ñòðàíàõ, îíà ÷àñòî ñâÿçàíà ñ òèïè÷íûìè çàïàä-
íûìè áîëåçíÿìè è ïðèâû÷êàìè, â ò. ÷. äèàáåòîì,
ãèïåðòåíçèåé, âûñîêèì ïîòðåáëåíèåì ïóðèíîâ,
îæèðåíèåì è ìåòàáîëè÷åñêèì ñèíäðîìîì. Íà-
ðÿäó ñ ëåêàðñòâåííûìè ïðåïàðàòàìè ìåäèêàìåí-
òîçíàÿ òåðàïèÿ ñòàëà âêëþ÷àòü ðàñòèòåëüíûå
êîìïîíåíòû, èçâåñòíûå è èçó÷åííûå íà ïðîòÿ-
æåíèè âåêîâ. Äàííûå ñâèäåòåëüñòâóþò, ÷òî îíè
ïðåäîñòàâëÿþò íîâûå ïðåèìóùåñòâà â èçãíàíèè
êàìíåé ïîñëå ÄËÒ èëè äëÿ ñàìîñòîÿòåëüíîãî
îòõîæäåíèÿ êàìíåé. Íàòèâíàÿ êîìïüþòåðíàÿ
òîìîãðàôèÿ â íàñòîÿùåå âðåìÿ – íàèáîëåå ÷àñ-
òî èñïîëüçóåìûé êëèíè÷åñêèé èíñòðóìåíò ïðè
ìî÷åêàìåííîé áîëåçíè. Ñðåäè âñåõ ìàëîèíâàçèâ-
íûõ ìåòîäîâ ëå÷åíèÿ ÄËÒ âñåãäà ìåíåå èíâà-
çèâíà, îäíàêî ïðîöåíò óñïåøíîãî èçáàâëåíèÿ îò
êàìíåé áîëåå íèçêèé, ÷åì ó áîëåå èíâàçèâíûõ
ìåòîäîâ. Âûáîð òåðàïèè äîëæåí ó÷èòûâàòü ýòè
ïîêàçàòåëè. Ðàçâèòèå íîâûõ òåõíîëîãèé ñïîñîá-
ñòâóåò äàëüíåéøåìó óñîâåðøåíñòâîâàíèþ ñòàí-
äàðòíûõ ïðîöåäóð, òàêèõ êàê ÏÍË è ÄËÒ. Ðîáî-
òû êàæóòñÿ ñàìûì ìíîãîîáåùàþùèì íàïðàâëå-
íèåì â ðàçðàáîòêå íîâûõ ïîäõîäîâ ê óðåòåðîðå-
íîñêîïèè è ïåðêóòàííîé íåôðîëàïàêñèè.
Ñïèñîê ëèòåðàòóðû
1. Turney BW: Trends in urological stone disease. BJU Int 2011, 24(6):382–386. 
2. Akoudad S: Correlates of kidney stone disease differ by race in a multi-ethnic middle-aged
population: the ARIC study. PrevMed 2010, 51(5):416–420. 
3. Sas DJ: Increasing incidence of kidney stones in children evaluated in the emergency department.
J Pediatr 2010, 157(1):132–137. 
4. Chen HS: Increased risk of urinary tract calculi among patients with diabetes mellitus-a population-
based cohort study. Urology 2011, 42(8):432–435. 
5. Frasset to L: Treatment and prevent ion of kidney s tones: an update. Am Fam
Physician 2011, 84(11):1234–1242.  
6. Del Valle EE: Metabolic diagnosis in stone formers in relation to body mass index. Urol
Res 2011, 38(7):123–127. 
7. Maalouf NM: Metabolic syndrome and the genesis of uric acid stones. J Ren Nutr 2011, 21(1):128–131.  
8. Hurtes X: Hyperuricemia and uro-nephrological disorders. Presse Med 2011, 40(9 Pt 1):865–868.  
9. Jeong IG: Association between metabolic syndrome and the presence of kidney stones in a screened
population. Am J Kidney Dis 2011, 58(3):383–388.  
10. Wallace RB: Urinary tract stone occurrence in the Women’s health initiative (WHI) randomized
clinical trial of calcium and vitamin D supplements. Am J Clin Nutr 2011, 94(1):270–277.  
11. Meschi T: Lifestyle recommendations to reduce the risk of kidney stones. Urol Clin North
Am 2011, 38(3):313–320.  
12. Turk C: EAU guidelines on urolithiasis 2011 editon. 2011. 
13. Park S: Medical management of urinary stone disease. Expert Opin Pharmacother 2007, 8(8):1117–1125.  
14. Dogan HS: Management of pediatric stone disease. Curr Urol Rep 2007, 8(2):163–173.  
15. Sarica K: Effect of potassium citrate therapy on stone recurrence and regrowth after extracorporeal
shockwave lithotri psy in children. J Endourol 2006, 20(11):875–879.  
16. Micali S: Medical therapy of urolithiasis. J Endourol 2006, 20(11):841–847.
17. Zilberman DE: Long-term results of percutaneous nephrolithotomy: does prophylactic medical
stone management make a difference? J Endourol 2009, 23(10):1773–1776.  
18. Kurtz MP: Dietary therapy for patients with hypocitraturic nephrolithiasis. Nat Rev
Urol 2011, 8(3):146–152.  
19. Rodgers A: Evening primrose oil supplementation increases citraturia and decreases other urinary
risk factors for calcium oxalate urolithiasis. J Urol 2009, 182(6):2957–2963.  
20. Zerwekh JE, Odvina CV, Wuermser LA, Pak CY: Reduction of renal stone risk by potassium-
magnesium citrate during 5 weeks of bed rest. J Urol 2007, 177(6):2179–2184.  
21. Odvina CV: Comparative value of orange juice versus lemonade in reducing stone forming risk.
Clin J Am Soc Nephrol 2006, 1(6):1269–1274.  
22. Kang DE, Sur RL, Haleblian GE, Fitzsimons NJ, Borawski KM, Preminger GM: Long-term lemonade
based dietary mani pulation in patients with hypocitraturic nephrolithiasis. J Urol 2007, 177(4):1358–1362.  
23. Zuckerman JM: Hypocitraturia: pathophysiology and medical management. Rev
Urol 2009, 11(3):134–144.  
53ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ
24. Caudarella R: Urinary citrate and renal stone disease: the preventive role of alkali citrate
treatment. Arch Ital Urol Androl 2009, 81(3):182–187.  
25. Lojanapiwat: Alkaline citrate reduces stone recurrence and regrowth after shockwave lithotri psy
and percutaneous nephrolithotomy. Int Braz J Urol 2011, 37(5):611–616.  
26. Singh SKBJU: Medical therapy for calculus disease. Int 2011, 107(3):356–368. 
27. Yendt ER: Renal calculi. CMAJ 1970, 102(5):479–489. 
28. Yendt ER: Commentary: renal calculi twenty years later. J Lithotripsy Stone Dis 1990, 2:164–172. 
29. Grieff M: Diuretics and disorders of calcium homeostasis. Semin Nephrol 2011, 31(6):535–541.  
30. Srivastava T: Diagnosis and management of hypercalciuria in children. Curr Opin
Pediatr 2009, 21(2):214–219.  
31. Vigen R: Thiazides diuretics in the treatment of nephrolithiasis: are we using them in an evidence-
based fashion? Int Urol Nephrol 2011, 43(3):813–819.
32. Reilly RF: The evidence-based use of thiazide diuretics in hypertension and nephrolithiasis. Clin
J Am Soc Nephrol 2010, 5(10):1893–1903. Epub 2010 Aug 26.
33. Huen SC, Goldfarb DS: Adverse metabolic side effects of thiazides: implications for patients with
calcium nephrolithiasis. J Urol 2007, 177(4):1238–1243.  
34. British National Formulary. UK: BMJ Publication Group London; 2004. 
35. Miano L, Petta S, Galatioto GP, Gallucci M: A placebo controlled double-blind study of allopurinol
in severe recurrent idiopathic renal lithiasis. New York: Plenum Press; 1985:521–524. [Urolithiasis and
related clinical research New York] 
36. Goldfarb DS: Potential pharmacologic treatments for cystinuria and for calcium stones associated
with hyperuricosuria. Clin J Am Soc Nephrol 2011, 6(8):2093–2097.
37. Tkachuk VN: Phytotherapy in the treatment of ureteral calculi. Urologiia 2009, 12(3):13–15. 
38. Grases F, Prieto RM, et al.: Phytotherapy and renal stones: the role of antioxidants. A pilot study
in wistar rats. Urol Res 2008.
39. Singh I: Prospective randomized clinical trial comparing phytotherapy with potassium citrate in
management of minimal burden (d”8 mm) nephrolithiasis. Urol Ann 2011, 3(2):75–81. 
40. Dhar M: Imaging in diagnosis, treatment, and follow-up of stone patients. Adv Chronic Kidney
Dis 2009, 16(1):39–47.  
41. Carter MR: Renal calculi: emergency department diagnosis and treatment. Emerg Med
Pract 2011, 13(7):1–17.  
42. Mandeville JA: Imaging evaluation in the patient with renal stone disease. Semin
Nephrol 2011, 31(3):254–258.  
43. Shine S: Urinary calculus: IVU vs CT renal stone? A critically appraised approach. Abdom
Imaging 2008, 33(9):41–43.  
44. Sebastià C: Usefulness of computed tomography performed immediately after excretory urography
in patients with delayed opacification or dilated upper urinary tract of unknown cause. Abdom
Imaging 2011, 48(5):81–87. 
45. Potretzke AM, Monga M: Imaging modalities for urolithiasis: impact on management. Curr Opin
Urol 2008, 18:199–204.  
46. Wallis MC: Are stone protocol computed tomography scans mandatory for children with suspected
urinary calculi? Int Braz J Urol 2011, 37(5):681–682.
47. Lamb AD, Wines MD, Mousa S, Tolley DA: Plain radiography still is required in the planning of
treatment for urolithiasis. J Endourol 2008, 22(10):2201–2205.  
48. Johnston R: Comparison of kidney-ureter-bladder abdominal radiography and computed tomography
scout films for identifying renal calculi. BJU Int 2009, 104(5):670–673.  
49. Kishore TA: Estimation of size of distal ureteral stone: non-contrast CT scan versus actual size.
Urology 2008, 72(4):761–764.  
50. Boll DT, Patil NA, Paulson EK, Merkle EM, Simmons WN, Pierre SA, Preminger GM: Renal stone
assessment with dual-energy multidetector CT and advanced postprocessing techniques: improved
characterization of renal stone composition–pilot study. Radiology 2009, 250(3):813–820.  
51. Park J: Dual-energy computed tomography applications in uroradiology. Curr Urol
Rep 2011, 16(3):178–183. 
52. Yang J, Yang S, Hsu H, Huang W: Transvaginal sonography in the morphological and functional
assessment of segmental dilation of the distal ureter. Ultrasound Obstet Gynecol 2006, 27:449–451. 
54 ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ
53. Mitterberger M, Pinggera G, Maier E, et al.: Value of 3-dimensional transrectal/transvaginal
sonography in diagnosis of distal ureteral calculi. J Ultrasound Med 2007, 26:19–27.  
54. Shah A: Novel ultrasound method to reposition kidney stones. Urol Res 2010, 38(6):491–495.
Epub 2010 Oct 22
55. Sung MK: Current status of low dose multi-detector CT in the urinary tract. World J
Radiol 2011, 3(11):256–265.  
56. John BS, Patel U, Anson K: What radiation exposure can a patient expect during a single stone
episode? J Endourol 2008, 22(3):419–422. 
57. Ferrandino MN, Bagrodia A, Pierre SA, Scales CD Jr, Rampersaud E, Pearle MS: Dual energy
computed tomography with advanced postimage acquisition data processing: improved determination of
urinary stone composition. J Endourol 2010, 24(3):347–54.  
58. Preminger GM: Radiation exposure in the acute and short-term management of urolithiasis at two
academic centers. J Urol 2009, 181(2):668–672.  
59. Poletti P, Platon A, Rutschmann O: Low-dose versus standard-dose CT protocol in patients with
clinically suspected renal colic. AJR Am J Roentgenol 2007, 188:927–933.  
60. McCollough C, Bruesewitz M, Kofler J: CT dose reduction and dose managementtools: overview of
available options. Radiographics 2006, 26:503–512. 
61. Memarsadeghi M, Heinz-Peer G, Helbich TH, et al.: Unenhanced multidetector row CT in patients
suspected of having urinary stone disease: effect of section width on diagnosis. Radiology 2005, 235:530–
536.  
62. Ciaschini MW, Remer EM, Baker ME, Lieber M, Herts BR: Urinary calculi: radiation dose
reduction of 50% and 75% at CT–effect on sensitivity. Radiology 2009, 251(1):105–111.  
63. Jellison FC, Smith JC, Heldt JP, Spengler NM, Nicolay LI, Ruckle HC, Koning JL, Millard WW, Jin
DH, Baldwin DD: Effect of low dose radiation computerized tomography protocols on distal ureteral calculus
detection. J Urol 2009, 182:2762–2767.  
64. Jin DH: Effect of reduced radiation CT protocols on the detection of renal calculi.
Radiology 2010, 255(1):100–107.  
65. Karmazyn B, Frush DP, Applegate KE, Maxfield C, Cohen MD, Jones RP: CT with a computer-
simulated dose reduction technique for detection of pediatric nephroureterolithiasis: comparison of standard
and reduced radiation doses. Am J Roentgenol 2009, 192(1):143–149. http://dx.doi.org/10.2214/AJR.08.1391 
66. Krambeck AE: Diabetes mellitus and hypertension associated with shock wave lithotri psy of renal
and proximal ureteral stones at 19 years of follow up. J Urol 2006, 175(5):1742–1747.  
67. Chew BH: Twenty-year prevalence of diabetes mellitus and hypertension in patients receiving
shock-wave lithotri psy for urolithiasis. BJU Int 2011, 22(4):268–274. 
68. Lee JY: Evaluation of the optimal frequency of and pretreatment with shock waves in patients
with renal stones. Korean J Urol 2011, 52(11):776–781. 
69. Mazzucchi E: Comparison between two shock wave regimens using frequencies of 60 and 90
impulses per minute for urinary stones. Clinics (Sao Paulo) 2010, 65(10):961–965. 
70. Chacko J: Does a slower treatment rate impact the efficacy of extracorporeal shock wave lithotri psy
for solitary kidney or ureteral stones? J Urol 2006, 175(4):1370–1373. 
71. Evan AP: Renal injury during shock wave lithotri psy is significantly reduced by slowing the rate
of shock wave delivery. BJU Int 2007, 100(3):624–628.  
72. Tham LM: Enhanced kidney stone fragmentation by short delay tandem conventional and modified
lithotri ptor shock waves: a numerical analysis. J Urol 2007, 178(1):314–319. 
73. Maloney ME: Progressive increase of lithotri pter output produces better in vivo stone comminution.
J Endourol 2006, 20(9):603–606.  
74. Willis LR: Prevention of lithotri psy- induced renal injury by pretreating kidneys with low –energy
shock waves. J Am Soc Nephrol 2006, 17(3):663–673.  
75. Kanao K: Preoperative nomograms for predicting stone-free rate after extracorporeal shock wave
lithotri psy. J Urol 2006, 176:1453–1457.  
76. Nakajima Y, Kanao K: Current topics in the management of urinary tract stones; preoperative
nomograms for predicting stone-free rate after ESWL. [Proceedings of 29th annual jackson hole urologic
conference] 
77. Vakalopoulos I: Development of a mathematical model to predict extracorporeal shockwave lithotripsy
outcome. J Endourol 2009, 23(6):891–897.  
55ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ
78. Wiesenthal JD: A clinical nomogram to predict the successful shock wave lithotri psy of renal and
ureteral calculi. J Urol 2011, 186(2):556–562. 
79. Shen P: Use of ureteral stent in extracorporeal shock wave lithotri psy for upper urinary calculi: a
systematic review and meta-analysis. J Urol 2011, 186(4):1328–1335. 
80. El-Assmy A: Impact of the degree of hydronephrosis on the efficacy of in situ extracorporeal
shock-wave lithotri psy for proximal ureteral calculi. Scand J Urol Nephrol 2007, 41:208–213.  
81. Alon Z: New concepts in shock wave lithotri psy. Urol Clin N Am 2007, 34:375–382.  
82. García Marchiñena P: CT SCAN as a predictor of composition and fragility of urinary lithiasis treated
with extracorporeal shock wave lithotripsy in vitro. Arch Esp Urol 2009, 62(3):215–222. Discussion 222 .
83. Leycamm L: Observations on intrarenal geometry of the lower caliceal system in relation to
clearance of stone fragments after extracorporeal shockwave lithotri psy. J endourol 2007, 21(4):386–392. 
84. Madaan S: Limitations of extracorporeal shock wave lithotripsy. Curr Opin urol 2007, 17(2):109–113.  
85. Sapozhnikov OA: A mechanistic analysis of stone fracture in lithotri psy. J Acoust Soc
Am 2007, 121(2):1190–1202.  
86. da Silva SF R: Composition of kidney stone fragments obtained after extracorporeal shock wave
lithotri psy. Clin Chem Lab Med 2010, 48(3):403–404.  
87. Schuler TD: Medical expulsive therapy as an adjunct to improve shockwave lithotri psy outcomes:
a systematic review and meta-analysis. J Endourol 2009, 23(3):387–393.  
88. Micali S: Can Phyllanthus niruri affect the efficacy of extracorporeal shock wave lithotri psy for
renal stones? A randomized, prospective, long term study. J Urol 2006, 176(3):1020–1022.  
89. Micali S, Micali S: Efficacy of expulsive therapy using nifedi pine or tamsulosin, both associated
with ketoprofene, after shock wavw lithotri psy of ureteral stones. Urol Res 2007, 178(43):89–93. 
90. Zheng S, et al.: Tamsulosin as adjunctive treatmen after shockwave lithitri psy in patients with
upper urinary tract stones: a systemic review and meta-analysis. Scand J Urol Nephrol 2010, 44:425–432.  
91. Falahatkar S: Is there a role for tamsulosin after shock wave lithotri psy in the treatment of renal
and ureteral calculi? J Endourology 2011, 25(3):495–498. 
92. Sighinolfi MC: Efficacy of tamsulsin treatment after extracorporeal shock wave lithotri psy of
stone located in the kidney: a prospective and randomized study on 129 patient. 28° World Congress of
ndourology and SWL; 2010. Abstract.
93. Kijvikai K, Haleblian GE, Preminger GM, de la Rosette J: Shock wave lithotri psy or ureteroscopy
for the management of proximal ureteral calculi: an old discussion revisited. J Urol 2007. 
94. Aboumarzouk OM: Extracorporeal shock wave lithotripsy (ESWL) versus ureteroscopic management
for ureteric calculi. Cochrane Database Syst Rev 2011, 12:CD006029.  
95. Semins MJ: Management of stone disease in pregnancy. Curr Opin Urol 2010, 20(2):174–177.  
96. Athanasios N: Optimizing shock wave lithotri psy in the 21° century. Eur Urol 2007, 52:344–354. 
97. Geavlete P: flexible ureteroscopy: reshaping the upper urinary tract endourology. Arch Esp
Urol 2011, 64(1):3–13. 
98. Traxer O, Dubosg F, Jamali K, Gattegno B, Thibault P: New-generation flexible ureterorenoscopes
are more durable than previous ones. Urology 2006, 68(2):276–279. 
99. Monga M, Best S, Venkatesh R, Ames C, Lee C, Kuskowski M, Shwartz S, Vanlangendock R,
Skepazy J, Landman J: Durability of flexible ureteroscopes: a randomized, prospective study. J
Urol 2006, 176(1):137–141.  
100. Canes D, Desai MM: New technology in the treatment of nephrolithiasis. Curr Opin Urol 18:235–240. 
101. Paffen ML: A comparison of the physical properties of four new generation flexible ureteroscopes:
(de)flection, flow properties, torsion stiffness, and optical characteristics. Endourol 2008, 22(10):2227–2234.  
102. Haberman K: A dual-channel flexible ureteroscope: evaluation of deflection, flow, illumination,
and optics. J Endourol 2011, 25(9):1411–1414. Epub 2011 Jul 28.
103. Wendt-Nordahl G: Do new generation flexible ureterorenoscopes offer a higher treatment success
than their predecessors? Urol Res 2011, 39(3):185–188.  
104. Multescu R: Conventional fiberoptic flexible ureteroscope versus fourth generation digital flexible
ureteroscope: a critical comparison. J Endourol 2010, 24(1):17–21.  
105. Jiang H, Wu Z, Ding Q, Zhang Y: Ureteroscopic treatment of ureteral calculi with holmium: YAG
laser lithotri psy. J Endourol 2007, 21(2):151–154.  
106. Binbay M: Evaluation of pneumatic versus holmium: YAG laser lithotri psy for impacted ureteral
stones. Int Urol Nephrol 2011, 43(4):989–995.  
56 ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ
107. Hyams ES: Flexible ureterorenoscopy and holmium laser lithotripsy for the management of renal stone
burdens that measure 2 to 3 cm: a multi-institutional experience. J Endourol 2010, 24(10):1583–1588.  
108. Blew BD, Dagnone AJ, Fazio LM, et al.: Practical comparison of four nitinol stone baskets. J
Endourol 2007, 21:655–658. 
109. Korman E: Comparison of small diameter stone baskets in an in vitro caliceal and ureteral
model. J Endourol 2011, 25(1):123–127.  
110. Morris DS, Wei JT, Taub DA, et al.: Temporal trends in the use of percutaneous nephrolithotomy.
J Urol 2006, 175:1731–1736.  
111. Galvin DJ, Pearle MS: The contemporary management of renal and ureteric calculi. BJU
Int 2006, 98(6):1283–1288.  
112. Méndez Probst CE: Preoperative indications for percutaneous nephrolithotri psy in 2009. J
Endourol 2009, 23(10):1557–1561.  
113. Valdivia JG: Supine versus prone position during percutaneous nephrolithotomy: a report from
the clinical research office of the endourological society percutaneous nephrolithotomy global study.
J Endourol 2011, 25(10):1619–1625.  
114. Duty B: The debate over percutaneous nephrolithotomy positioning: a comprehensive review. J
Urol 2011, 186(1):20–25. Epub 2011 May 14.
115. Ibarluzea G: Supine Valdivia and modified lithotomy position for simultaneous anterograde and
retrograde endourological access. BJU Int 2007, 100(1):233–236.  
116. Cracco CM: ECIRS (endoscopic combined intrarenal surgery) in the galdakao-modified supine
valdivia position: a new life for percutaneous surgery? World J Urol 2011, 29(6):821–827.  
117. Kawahara TB: Ureteroscopy assisted retrograde nephrostomy: a new technique for percutaneous
nephrolithotomy (PCNL). JU Int 2011, 111(67):123–127. 
118. Wong C, Leveillee RJ: Single upper-pole percutaneous access for treatment of > orÂ¼5-cm
complex branched staghorn calculi: is shockwave lithotri psy necessary? J Endourol 2002, 16:477–481.  
119. Undre S, Olsen S, Mustafa N, Patel A: Pass the ball! Simultaneous flexible nephroscopy and
retrograde intrarenal surgery for large residual upper-pole stag horn stone. J Endourol 2004, 18:844–847.  
120. Ganpule AP: Multi perc versus single perc with flexible instrumentation for staghorn calculi. J
Endourol 2009, 23(10):1675–1678.  
121. Akman T: Comparison of outcomes after percutaneous nephrolithotomy of staghorn calculi in
those with single and multi ple accesses. J Endourol 2010, 24(6):955–960. 
122. Li HL: Percutaneous nephrolithotomy through the upper pole calix access for complicated renal
calculi: report of 581 cases. Nan Fang Yi Ke Da Xue Xue Bao 2011, 31(12):2079–2081.  
123. Gokten OE: Efficacy of levobupivacaine infiltration to nephrosthomy tract in combination with
intravenous paracetamol on postoperative analgesia in percutaneous nephrolithotomy patients.
J Endourol 2011, 25(1):35–39.  
124. Chen Y: Minimally invasive percutaneous nephrolithotomy under peritubal local infiltration
anesthesia. World J Urol 2011, 29(6):773–777. Epub 2011 Jul 22.
125. Bove P: Is telesurgery a new reality? Our experience with laparoscopic and percutaneous procedure.
J Endourol 2003, 17(3):137–142. 
126. Yates D: From Leonardo to da Vinci: the history of robot-assisted surgery in urology. RBJU
Int 2011, 108(11):1708–1713. 
127. Desai MM, Aron M, Gill IS, Pascal-Haber G, Ukimura O, Kaouk JH, Stahler G, Barbagli F,
Carlson C, Moll F: Flexible robotic retrograde renoscopy: descri ption of novel robotic device and preliminary
laboratory experience. Urology 2008, 72(1):42–46. 
128. Desai MM: Robotic flexible ureteroscopy for renal calculi: initial clinical experience. J
Urol 2011, 186(2):563–568.  
129. Mozer P, Troccaz J, Stoianovici D: Urologic robots and future directions. Curr Opin
Urol 2009, 19(1):114–119.  
130. Mariani A: Ureteroscopic monotherapy of large (>2 cm) renal calculi. J Endourol 2008, 22(Suppl
1):202. 
131. Valdivia-Uria JG, Lanchares E, Villarroya S, et al. Nefrolitectomía percutánea: Técnica
simplificada. Arch Esp de Urol 1987;40:177.
57ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ
Ðåôåðàò




Ñ.Â. Øîì÷åíêî, ª.Ï. Óêðà¿íåöü
Ó öüîìó îãëÿä³ óçàãàëüíåí³ äàí³ ë³òåðàòó-
ðè ñòîñîâíî äîñÿãíåíü â óñ³õ ðîçä³ëàõ âèâ÷åííÿ
ñå÷îêàì’ÿíî¿ õâîðîáè. Êë³í³÷íå âåäåííÿ â ùî-
äåíí³é ïðàêòèö³ ïîòðåáóº ïîâíîãî ðîçóì³ííÿ
ïèòàíü ìåòàáîë³çìó ³ êëàñèô³êàö³¿ õâîðèõ ïî
ãðóïàõ êàìíåóòâîðåííÿ, ä³àãíîñòè÷íèõ ïðîöåäóð,
åôåêòèâíèõ ñõåì ë³òîê³íåòè÷íî¿ òåðàï³¿ ³ àêòèâ-
íîãî âèäàëåííÿ êàìåí³â. Â îãëÿä³ ìè âèñâ³òëèëè
íîâ³ ïåðñïåêòèâè âåäåííÿ ñå÷îêàì’ÿíî¿ õâîðî-
áè ³ îáãîâîðèëè îñòàíí³ äîñÿãíåííÿ, â òîìó ÷èñë³
ìåäèêàìåíòîçíó ë³òîê³íåòè÷íó òåðàï³þ, íîâ³ òåõ-
íîëîã³¿ ³ äîîïðàöþâàííÿ â êëàñè÷íèõ ìåòîäàõ
ë³êóâàííÿ, òàêèõ ÿê ÄËÒ. Âçàãàë³, ìàáóòü, ñàìîþ
áàãàòîîá³öÿþ÷îþ º îáëàñòü óðåòåðîðåíîñêîï³¿ ³
ïåðêóòàííèõ âòðó÷àíü. Ó ïîäàëüøîìó î÷³êóþòü-
ñÿ ðîçðîáêè â öàðèí³ ðîáîò-àñèñòîâàíèõ âòðó-
÷àíü, òàêèõ ÿê ãíó÷êà ðîáîòèçîâàíà óðåòåðîðå-
íîñêîï³ÿ.
Êëþ÷îâ³ ñëîâà: ñå÷îêàì’ÿíà õâîðîáà, íîâ³





IN DIAGNOSTICS AND TREATMENT OF
NEPHROLITHIASIS (A REVIEW OF THE
LITERATURE)
S.V. Shomchenko, E.P. Ukrainetz
This review summarizes recent literature on
advances in the overall field of urolithiasis. Clinical
management in everyday practice requires a complete
understanding of the issues regarding metabolic
evaluation and subgrouping of stone-forming patients,
diagnostic procedures, effective treatment regime of
medical expulsive therapy, and active stone removal.
In this review we focus on new perspectives in
managing nephrolitihiasis and discuss recent
advances, including medical expulsive therapy, new
technologies, and refinements of classical therapy
such as shock wave lithotri psy. Overall, this field
appears to be the most promising, capable of new
developments in ureterorenoscopy and percutaneous
approaches. Further improvements are expected from
robotic-assisted procedures, such as flexible robotics
in ureterorenoscopy.
Keywords: nephrolithiasis, new technologies,
diagnostic procedures, risk factors, ureterorenoscopy;
robotic-assisted surgery,  shock wave lithotri psy.
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